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LCJI NOI DAU 


Muc dich cua tap sdch nay nham gitip sink vien nganh Xay dung 
nam viaig cdc phuong phap thief ke to c/nic thi cong cdc loai cong 
trinh, lira chan cdc giai phap ki thuat kha thi, co hieu qua kinh tecao. 


Sdch dupe trinh bay dudi dang nhieu bai toan nho, bao qudt 
nhifng ITnh vice thi cong xay lap thong thudng nhu: thi cong dat, thi 
cong betdng, thi cong lap ghep, thief ke dien, nude, mat bang cong 
truang... Ben trong chua dung nluTng bang bieu so lieu vd pint luc, 
mot dang so tay thu gon giup cho viec tra khdo lam do an cua sinli 
vien duo'c thuctn loi, nhanh chong. Ngoai cdc giai phap kT thuat, sdch 
con de cap den cdc giai phap kinh te cua do an. Moi bai toan Id mot 
van de ki thuat mb sinh vien phdi giai quyet men hodn thdnh dupe 
do an. 


Cuoi sdch Id mot man do an thiet ke to elide thi cong co tilth chat 
tong qudt de sinh vien tliam khdo khi lam I nan an tot nghiep. 

Cdc so lieu trong cuon sdch ciing nhu phu luc clu’ co tilth chat 
minh hoa, vi dit. 


Tac gia 


3 



CHUONG 1 - THI CONG DAT 


Chuong 1 

THI CONG DAT 


Bai toan 1.1: Thiet ke thi cong dao ranh duong ong 

Tinh khoi h(ong cong tac dat khi dao mot rank dai 700m didat difdng ong betong cot 
thep, ditang kinh Im. Day ranh rong 2m, do sail ranh tuy theo ti de doc (hinh 1.1). 


CN 

c\j" 

CNJ 

CO 

s 

oo" 

O 

co" 

CNJ 

Tf 

b-- 

in 

TT 

r*- 

06 cao thi c6ng 

Day ranh 




_ 

_ 




CD 

in" 

co 

36,7 

37,38 

36,6 


38,5 

NT 

oo" 

CO 

r^~ 

oo" 

co 

Cao trinh 
thiSn nhifin 


in 

CO 

CO 

33,54 

CD 

co" 

CO 

r-'- 

co" 

CO 

oo 

co" 

co 

o> 

CO 

CO 


Cao trinh 
day ranh 



40 

60 

100 

100 

100 

100 

Khoang each 
giCra cac coc moc 


0 1 2 3 4 5 6 7 

trAc doc tuy£n ditOng Ong 



trAc ngang 


Hinh 1.1 

Tmh khoi lirong dat dao cua timg doan ranh dircmg ong theo cong thuc g£n dung: 
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voi: F,, F 2 - dien tich hai mat cat ngang mot doan ranh; 
L - khoang each giua hai mat cat tren. 

Lap bang tinh toan khoi luong dat dao (bang 1.1). 
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THIET KE TO CHLTC TH1 CONG 


Bang 1.1. Bang tinh toan khoi luong dat dao 


Coc mbc 

Chieu cao 

tiet dien h 
(m) 

Dien tich tiet 

dien F (m") 

f,+f 2 

2 

--- 

Khoang each 
giua cac 
tiet dien L 
(m) 

Khoi luong 
dat V 
(m 3 ) 

0 
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6,68 
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24,1 





Tong cong 



11760 


Khi dao ranh d6 lai lctp bao ve nen, day 20cm vai khoi luong: 

700 x 2 x 0,2 = 280m 3 

The tich chiem bdi ong betong cot thep ducmg kfnh lm la: 

3 - 14 —■ x 700 = 550m 3 


Khoi luong dat de’ lap ranh vdi he so toi cuoi cung K 0 = 1,03, quy v& trang thai dat 
nguyen tho, la: 


11760-550 

1,03 


= 10900m 3 


Khoi luong dat du thua la: 11700 - 10900 = 860m 3 
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CHUONG 1 - THI CONG DAT 


Bang 1.2. Bang tom tat cac khoi lirong cong tac dat 
(quy ve trang thai dat nguyen tho) 


Khoi lirong 
dat dao bang may 

Khoi lupng hot 
lop dat bao ve nen 

Khb'i lucmg 
daft lap ranh 

Khoi lupng da't thua 
mang di xa dp 

11480m 3 

280m 3 

10900m 3 

860m 3 


Bai toan 1.2: Chon phuong an thi cong dao dat ho mong 

Dao mot ho mong co kich tlufdc 40 x 50m, sdu 2m, trong dat cap II. Dat dao se boc 
ten xe tdi dem ra ngoai tlidn/i do. 

Chi co the time ditoc mot may dao, mang gait ngifa 0,5m, gau day 0,5m 3 , gau sap 
0,5m 3 vcli gia time 1120 dong/ca. May dao co 3 cong nhan phuc vu. 

Neu dao dat thu cong thi can time bang tdi de boc dat dao ti( dicdi ho mong ten xe tdi, 
gia thanh time bang tdi la 210 dong/ca. 

Tinh xem pfutang an thi cong ndo co Ipi. 

May dao geiu ngira dung lam viec diroi day ho mong nen phai lam dircfng cho xe may 
len xuong ho. Khoi lirong dao dirong khoang 100m 3 . Con dirong nay roi cung phai lap lai. 

Dung gau xap va gau day thi khong can lam dirong cho xe, may len xuong. 


1. Tritafng hap dung gau ngua 

Khoi lirong dat hong mong: 40 x 50 x 2 = 4000m 3 

Nang suat mot ca may la: 280 m 3 /ca (phu luc 2). 
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THIET KE TO CHUG THI CONG 


Bang 1.3. Tien do thi cong dao ranh dirong ong 
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Dat tir tren bo do xuong lap ho, theo dinh mire la 5,5m' cho mot cong. Vay mat 
100 

- 7-7 = 18 cong lap dirong. Tien chi vao viec lap dubng len xuong cua xe may la: 14 x 18 
= 252 dong. 


Thcri gian hoan thanh cong tac dat la: 


4000+100 

280 


+ 1 = 16 ca 
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CHUGNG 1 - THI CONG DAT 


Gia tien dao lrn dat la: 


100 4000 

So cong lao dong de dao lm 3 dat la: 

15x3 + 18 


252 1120x15 , 

+ ——-— = 6,86 dong 


4000 

2. Truang hap dung gau xdp 
Nang suat moi ca: 200m /ca 

400 


= 0,0161 cong/m 


Thcri gian cong tac: 


Gia tien dao lirr dat: 


= 20 ca 

200 

1120,00x20 

4000 

3 


= 5,5 dong 


So cong lao dong de dao lm 3 dat la: 


3x20 3 

- =0,015 cong/m 

4000 


3. Truang hop dung gau day 


Nang suat moi ca: 
Thai gian cong tac: 

Gia tien dao lm 3 dat: 


192m J 


4000 
192 

1120x21 


4000 


= 21 ca 

= 5,9 dong 


4. Truang hap dao dat thu cong 

Nang suat: 4m 3 /cong 

To cong nhan g6m 10 ngircri dao dat va mot bang tai phuc vu van chuy^n dat dd vao 
xe tai. 

Neu dinh dao ho mong trong 20 ca (nhu thi cong ca gidi) thi can co 5 td thg, tuc 50 
ngudi dao dat va 5 bang tai. 

Chi phi dao dat gom: 

Tien cong tra cong nhan: 14 dong x 1000 = 14.000 dong 
Tidn thue bang tai: 210 ddng x 5 x 20 = 21.00Q ddng 
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THIET KE TO CHUC THI CONG 


« 4 r\r\r\ . ^ « r\r\r\ 

, 3 1 h-uuu + z.i uw 

Giatiendaolm dat: -= 8,7 dong 

4000 


So cong lao dong de dao lrn dat: 


1 i 

— = 0,25 cong/nr’ 
4 


Bang 1.4. Bang chi tieu cac phuang an dao ho mong 


Phuang an 

Thai gian thi cong 

Gia tien 

Cong lao dong 

thi cong 

(ngay) 

lm 3 dat dao 


16 

6,86 

0,016 

Dao bang gSu xa'p 

20 

5,6 

0,015 

Dao bang gSu day 

21 

5,9 

0,0158 

Dao bang thii cbng 

20 

8,7 

0,25 


Neu yeu to thai gian khong phai la quyet dinh thl phuang an dao ho mong bang may 
dao mang gau xap la phuang an kinh te nhat. 

Bai toan 1.3: So sanh cac phuong an dao dat 
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Dao mot ho mong (xem hinh 1.2) sau 10m va do dat di xa bang xe oto tai. Chon mot 
trong cac phuang an thi cong sau: 

1. Dao hit chieu sau bang may dao gau ngi(a. 
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CHITONG 1 - THI CONG DAT 


2. Dao hit chieu sail bang may dao gau day. 

3. Dao lap tren, sail 5m, bang gait ngita, con lap difdi dao bdng gau day. 

The tick lap 5m tren, gom ca dal mat co Ian rdc nfdi (dat cap III) la 38.000m 3 . 

The tick lap dat ben dual (dat cat thupc cap 1) la 27.000m 3 . 

Neu dung gau ngita thi phai lam duong len xuong ho cho may dao va xe tai. 

Khoi lixgfng dao dircmg trong phuong an 1 la 3600m 3 . 

Khoi luong dao duong trong phirong an 3 la 900m 3 . 

C3 day khoi luong dat dao kha 16n, vay chon loai gau dung tich lm 3 . 

So sanh cac phuong an thi cong dua tren ba yeu to: thofi gian, gia thanh va cong lao dong. 

Khong xet van d6 van chuydn dat dao di xa b4ng xe tai, vi gia thanh va cong van 
chuye’n trong ca phuong an deu gan b4ng nhau. 

a) Phuong an thu nhat 

Khoi luong lop dat cap III o tang tren la: 

38000 + 900 = 38900m 3 


Khoi luong lop dat cap I 6 tang diroi la; 

27000 + 2700 + 29700m 3 
So ca may dao gau ngira: 

38900 29700 


■ + ■ 


= 158 ca may 


59x8x0,85 72x8x0,85 

M6i may dao co 3 cong nhan phuc vu. 

So cong lao dong: 158 x 3 = 474 cong 

Tien thue may dao (phu luc 1): 2790 x 158 = 440820 dong 

Khoi luong dat dubng len xuong cung phai dung oto de’ van chuye’n di, r6i lai van 
chuyen dat ve de lap. Neu lay nang suat xe oto la 50 m /ca thi: 

So ca van chuyen dat lam duong len xuong la: 

2 x 3600 


50 


= 144 ca 


So cong lai xe la: 144 cong 

Neu nang suat may ui lap ranh duong I6n xuong la 450 m 3 /ca, thi: 

3600 


So ca may ui la: 


450 


= 8ca 


Tien thue may ui la: 120 x 8 = 7600 dong 
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THIET KE TO CHUG THI CONG 


Gia thue xe oto tai dd van chuy£n dat la 4,5 dong cho 1 tain-km, tuc 7,4 dong cho 
lm 3 /km; thi gia ti<§n do dat di xa 2km la: 

7,4 x 3,600 x 2 = 53.000 d6ng 

Gia tong cong: 440.820 + 7.600 + 53.000 = 501.420 dong 

Neu sir dung hai may dao de thi cong hd mong thi thdi gian thi cong la: 

158 

-y- + 8 = 87 ngay 

So cong lao dong: 474 + 144 + 8 = 624 cong 

b) Phuffng an thu hai 

Khoi luong dat dao la: 38.000 + 27.000 = 65.000m 3 

c- ' ^ ^ a - 65000 lftl 

So ca may dao dat gau day: —---— = 191 ca 

50x8x0,85 


Tien thue may dao: 
Thdi gian thi cong: 


2790 x 191 =532.890 dong 

191 ' 

— = 95,5 ngay 


So cong lao dong: 191 x 3 = 573 cong 

c) Phuang an thu ba 

, . .... 38900 27000 

So ca may can thiet: -+ —--= 177 ca may 

59x8x0,85 50x8x0,85 

So cong lao dong dao da't: 177 x 3 = 531 cong 

So cong lai xe cho da't ranh dirdng len xud'ng la: 


So ca may ui lip dat la: 

Tidn thue may dao: 
Tien thue may ui: 

Tien thue oto tai lay la: 
Tong cong: 

Thdi gian thi cong: 

So cong lao dong: 


2x900 

50 

900 


= 2 ca = 36 cong 

= 2 ca may 
450 

2790 x 177 = 493.830 d6ng 
1200 x 2 = 2.400 dong 

53.000 dong 
549.230 dong 


177 

— + 2 =90,5 ngay 
531 + 36 + 2 = 569 cong 
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CHl/ONG 1 - THI CONG DAT 


Bang 1.5. Bang tong ket so sanh 


Phucfng an 

1 

2 

3 

Thoi gian thi cong 

87 

95,5 

90,5 

So cong lao dong 

624 

573 

569 

Gia thanh 

501.420 

532.890 

549.230 


Vay phircmg an thur nhat dang duoc chon. 


Bai toan 1.4: Chon may dao gau day 

Chon mot may ddo gau day de dao mot con kenh co kich thuoc: b = 6,0m; h = 4,5m; 
mai doc m = 1 ,5 va ddo theo so do nhuhinh 1.3. 



Hinh 1.3 


Da't thuoc loai set pha cat 

Ta chon may dao gau day theo nhiing dieu kien sau: 

- Ban kmh dao dat 16n nhat: R dio > m]g + 0,5b + m 2 h + 0,5c 


Ban kfnh do dat Ion nhat: 
Do sau dao da't lorn nhat: 
Chieu cao do dat Ion nhat: 


R d6 > 0,5c + m 3 h da + b de 
H di0 > h 

H d6 > h d6 + (0,5 -f 1,0) 

Muon xac dinh cac thong so kT thuSt cua may dao gau day, can phai tfnh chi 6 u rong 
mat tren (b de ) ciia de, voi dieu kien la khoi luong cua hai con de (ke ca he so dat tai k^,) 
bang khoi luromg ho dao. 


V = h(b + m 2 h) = 4,5(6,0 + 1,5.4,5) = 57,4 m 3 /m.dai 
2V de = VkQ = 57,4 x 1,15 = 66 m 3 /m.dai -» V de = 33 m 3 /m.dai 
Dien tfch tie't dien ngang con de la: F dc , = 33m 2 . 

Chieu rong mat tren cua de la: 


13 
















THIET KE TO CHUC THI CONG 


^-">3^=11-1,0x3,2 = 7,1111 

h de 3 ’ 2 

Cac didu kien thi cong bting gau day: 

R d;i0 > mjh + 0,5b + m 2 h + 0,5c = 

= 0,5 x 4,5 + 0,5 x 6 + 1,5 x 4,5 + 0,5 x 5,0 = 14,5m 
^ 0,5c + m 3 h de + b de = 0,5 x 5,0 + 1,0 x 3,2 + 7,1 = 12,8m 
H di0 > h = 4,5m 
H dd^ h de + 1-0 = 4,2m 

Theo nhung dieu kien tren, ta chon may dao gau day E-801, dung tlch gau 0,75m 3 , 
tay can dai 14,0m (xem bang 1.6). 


Bang 1.6. Nhurng tinh nang kl thuat cua may dao mang gau day 



Ghi chit: Tir so ting voi goc nghieng tay cSn 45°. 


MSu so ting vtii goc nghieng tay can 60°. 
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CHUONG 1 - THI CONG DAT 


Vai goc doc cua can la 45°, thi cac trnh nang kl thuat cua may dao do la: 

R dio = 15,1m > 14,5m 
R dd = 13,5m > 12,8m 

H d ao = 7 >° > 4 - 5m 
H d6 = 4,9m > 4,2m 


Bai toan 1.5: Tinh tirong cir go chong vach dat ho dao 

Tudng cif chong vach dat ho dao gom nhCfng coc go trdn vd nhifng van ngang, rong 
h = 18cm (hinh l.4). Cac coc gd dong each nhau I - 1,5m vd nho cao H - 1,8m. 

Tdi trong tinh toan tdc dung len tudng cif tang dan theo chieu sau, theo quy luat 
tuyen tinh, tiftri so p t = 400 kGIm tai mat dat, t&i p 2 = 1600 kG/m tai day ho dao. 

Yen edit chon duong kinh coc go vd chieu day van lat khi cudng do tinh loan cua go 
Id R = 150 kG/cm . Diem ngdm cua coc lay thdp hon day ho dao mot doqn a - 0,2m do 
tinh bien dang cua dd't. Tinh van nhumot dam dan, Ufa khop ten coc. 

Tinh coc 

- M 6 i coc chiu ap lire cua van lat co be 
mat s = H/, nhu - vay tai trong len coc tang tin 

q i = p, / = 400 x 1,5 = 600 kG/m 
tai q 2 = p 2 I = 1600 x 1,5 = 2400 kG/m 

Momen uon Ian nhat tai diem ngam cua 
coc trong dat. Muon tinh momen nay ta phan 
bieu do tai trong hinh thang ra lam hai phan: 
phan hinh chu nhat co hap lire qjH, dat tai 
diem giua chi 6 u cao H; phan hinh tarn giac 
co hop lire (q 2 - cj, )H/2, dat a doan 2/3 H, 
tmh tu dinh coc. 

M max = q,H(H/2 + a) + (q 2 - q,)(H/2)(H/3 + a) 

= 600 x 1,8(1,8/2 + 0,2) + (2400 - 600)(l,8/2)( 1,8/3 + 0,2) 

= 2480kG.m 



Hinh 1.4 


Momen khang cua tiet dien coc phai la: 


W > 


R 


2480 10 = 1650cm 3 
150 
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THIET KE TO CHUC THI CONG 


Doi vcri tiet dien tron co duang kfnh D: 

^W x = W y *0,lD 3 

Vay: 0,1D 3 £ 1650 

Rut ra: D > >/l6500cm = 25,5cm 


Ducmg kfnh cay g6 phai la D = 26cm. 


Tinh van lat 

Tam van ngang diroi cung chiu tai Ion nhat. Tai trong phan bo deu tac dung len tarn 
van nay bang: 

q = p 2 h = 1600 x 0,18 = 288 kG/m 

Tinh toan giong nhu trdn, thi tha'y chi6u day ta'm van ngang khong dugc nho hon 4,3cm. 


Bai toan 1.6: Tinh so xe tai phuc vu mot may dao (xuc) dat 


Tinh so li(ang xe ben cluf dat, trong tai 3,5 tan, phuc vu mot may dao dat gau day, 
dung Itch gau 0,5m; khodng each van chuyen dal Id 4km; toe do xe Id 19 kmlh. Nang 
suat may dao khi do dat vao xe tai N xe = 30 m Hi. 


* Cac cong tfn'cc tinh toan: 

So lugng xe ben (m) tinh bang cong thuc: 

T 

m = — 


(1-D 


voi T la thoi gian mot chuyen xe, tinh bang phut, xac dinh nhu sau: 


T “ T ch + l dv + l d + l q 

trong do: t ch - thcri gian chat hang len xe; 
t dv - thdi gian di v6 cua xe; 
t d - thoi gian do hang khoi xe = 1 phut; 
t q - thdi gian quay xe = 2 phut. 

Thai gian chat hang len xe t ch phu thuoc vao so gau da't (n) do day mot xe tai: 

Q 


n = 


y.e.K 


ch 


q 60 

h N N 


( 1 - 2 ) 


(1-3) 

(1-4) 
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CHltSNG 1 - THI CONG DAT 


vdi: Q - trong tai xe; tan; 

K ch - he so chura dat tcfi cua gau; 
y - dung trong dat d trang thai nguyen the, tan/m ; 
e - dung ti'ch hinh hoc cua gau dao, m 3 ; 

q - dung tich xe tai (m 3 ) tfnh theo dat nguyen the va so gau chan. 

Thdi gian di ve t dv cua xe tfnh bang cong thirc: 

t dv = —-60 (1-5) 

v 

vdi: L - doan dudng van chuyen, km; 

v - toe do xe, km/h; co the lay toe do chd hang bang toe do xe vd khong hang. 

Thdi gian do hang (t d ) va thcri gian quay xe (t q ) phu thuoc vao dieu kien thi cong. 

Sir ket hop lam viec giua may dao dat va cac xe cho dat co the bieu di6n b^ng do thj 
(hinh 1.5). 



Hinh 1.5: Do tlii van dong cua cac xe tai 
1. Xe thunliat; 2. Xe tinthai; 3. Xe thdba. 


Neu so lirpng xe tai (m) tfnh ra la con so nguyen, co nghla la luc chat hang xong cho 
chiec xe cuoi cung va luc bat dau chat hang cho xe dau tien vira tro v6 trung lam mot, d 
diem D tren do thi. 


Neu do thi co khoang hd (t x ), co nghla la thdi gian do may dao dung rdi, vl so lucmg 
xe tai nho hem so tfnh bdi cong thirc (1-1). Doan t x d ben phai diem D, la thdi gian dung 
dcri cua xe tai, khi so lucmg xe tai 1cm hem con so cho bdi cong thde (1-1). 

Trudng hop may dao do mot phan dat dao len xe tai de chd di xa, va do phdn dat con 
lai thanh dong len bd hd dao, dd danh sau nay lap hd mong, thi so luomg xe tai can thiet 
tfnh bang cong thirc: 
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THIET KE TO CHUC THI CONG 


T 

m, =-u 

‘ t 


he so p. tfnh bang cong thuc: 




ch 

K 


vai: 


cp + K 
N. 


K = 

N 


<P = 


xe 


v 


xe 


N d - nang suat may dao khi do dat thanh dong, m 3 /h; 

N xe - nang suat may dao khi do dat vao xe tai; 

V d - lirgng dat ma may dao do thanh dong, nr; 

V xe - lirgng dat ma may dao do vao xe tai. 

Giai bai toan nay, ap dung cac cong thiic (1-1) den (1-5), ta co: 

n =-—- = 5,05, lay la 5 gau 

1,6x0,5x0,87 

•» 3 

a day: y - dung luong dat; y = 1,6 tan/m ; 

K ch - he so chira dat tai; K ch = 0,85. 

Dung tfch chura cua xe ben: 


q = n.e.k ch = 5 x 0,5 x 0,87 = 2,18 


m' 


Thai gian chat mot xe tai dat: 

2,18 




30 

2.4 


x 60-4,36, lay la 4 phut 


_ Z,. ‘"T 

Thai gian di v6: t dv = = 25 phut 


0 - 6 ) 


Tliofi gian mot chuyen xe ben: 

T = 4 + 25 + 1+2 = 32 phut 
So luqng xe ben can thiet: 

32 o 

m = — = 8 xe 
4 

Xet trucfng hap may dao vua do dat thanh dong va do dat vao xe tai, v6i: V d = 50% va 
V x = 50%. 

Nang suat may dao khi d6 dat thanh dong: N d = 50 m 3 /h 
Nang suat may dao khi do dat vao xe: N xe = 30 m 3 /h. 
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CHUONG 1 - THI CONG DAT 


T k 32 

m, =-= — 

T cl , 9 + k 4 

Voi nhung ket qua tmh toan, c6 the ve d6 thi van dong cua cac xe tai (hinh 1.6), trong 
do thoi gian chat hang len xe mat: 5 x 4 = 20 phut, con lai 12 phut truoc khi chiec xe dau 
tien tro ve, khi do may dao do dat thanh dong. 



50 

30 


50 50 

50 + 30 


= 5 xe 


Hinh 1.6: Do thi vein dong cua ede xe oto tai 

20 

Trong 20 phut do dat vao xe tai, may dao lam duoc 30 x ^ = 10m 3 con trong 12 phut 

12 

do dat thanh dona, mav dao lam duoc: 50 x — = 10m . 

60 

V 

Nhu vay la: —— = 1; phu hop voi dau de cho. 

Vxc 

Bai 1.7: Dir tmh gia thanh lam dirong tam thoi phuc vu thi cong 

Tinh gia thanh vein tai 1 tdn-km dat da ti'( cong tnfdng khai thac den cong tnfdng san 
lap, bdng mot dui'fng xe oto tarn thoi, ddi 5km. Phuong tien van tai gom 8 xe tai, trong 
tai moi xe la 9 tan. 

Hang ngav moi xe duty 12 chuyen. 

Thdi gian khai thac con ditdng Id 6 ndm. 

Ucfc tinh gia m6i km duong tam thoi khoang: 900 trieu d6ng. 
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THIET KE TO CHUG THI CONG 


Von dau tu lam 5km dircmg la: 

E = 900 x 5 = 4500 trieu 
Thdi gian khai thac dircmg trong 6 nam, tuc la: 

T = 300 x 6 = 1800 ngay lam viec 

Tit*n bao quan, sua chtfa dirdng chiem khoang 18% von ban dau, v£y m 6 i ngay can chi: 


4500x0,18 

1800 


= 0,45 trieu/ngay 


Tien nhien lieu, dau mo: b = 1,95 trieu. 

Tifen sira chua, bao quan xe may: c = 4,6 trieu. 

Ti 6 n lirong cong nhan va nhan vien phuc vu: d = 6,3 trieu. 
Chi phi tong cong cho viec khai thac con dircmg hang ngay: 


H = a+ b + c + d = 0,45 + 1,95 + 4,6 + 6,3 = 13,3 trieu/ngay 
Chi phi boc dat da len xe tai: B = 9,6 trieu/ngay. 

Sau thdi gian khai thac co the chuyen nhirong lai con dircmg do cho mot dcm vi san 
xua't khac co nhu cau va thu hoi dirqc (0,1 - 0,2)E, von lam dircmg ban dau. 

Chi phi cho viec van chuyen hang ngay: 

„ E r¥ „ 0,9x4500 

C — —hH + B —-+13,3 + 9 ,6 — 25,15 trieu 

T 1800 

Neu lay: 

- He so' sir dung trong tai xe 9 tan la k, = 0,8. 

- He so sir dung khong deu hoa con dircmg hang ngay la k 2 = 1,2. 

Kh 6 'i lirqng van chuyen hang ngay la: 

Q = 1,2 x 9 tan x 8 xe x 0,8 x 12 chuyen x 5km = 4147 tan-km 
Gia 1 ta'n-km van chuyen la: 

C 25,15 

G = — = — 1 — = 0,06 trifiu hay = 6000 d 6 ng/tan-km 
Q 4147 


Bai toan 1.8: Chon dam nen de dam gia co nen dat 

Ngicdi ta difdinh dam len gia ci(dng dat day ho mong truac khi xay dung cong trinh 
(hinh 1.7). Yen can tinh toan chedo dam nen sao cho dat dam (set pha cat nhe) khong 
bi pha hoai duai cac nhat dam. 
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CHUONG 1 - THI CONG DAT 


Dua tren c a so If thuyet va thuc nghiem 
ngudi ta dua ra nhirng cong thuc ve cac thong 
so dam nen nhirsau: 

Canh a cua tarn dam nen dang hinh vuong 
xac dinh theo cong thuc: 

7777777777777A ki.TTTmTJmffffl 

_ j3Q(5 k-3 k : -2) \ IMMID 0 

a ' v o.7yfk-n \ e 

' ,v ' murmur 

vai: Q - trong luang tarn nen, kg; , _ .. , , 4 ... 

Hinh 1.7: uia co nen bang dam nen 

y - dung trong dat dam kg/m 3 ; 
k - he so hoi gia cua nhat dcim: k = 0,25. 

Chi 6 u day (h) 16p dat duac dam: h ~ 0,7a. 

Chieu cao tarn nen roi: 

„ CT gh-h-a 2 

H = —-— cm 

2QE 

vai: E - modun bien dang cua dat dam, kG/cm“; 

E = 150 4 - 200 kG/cm 2 doi vdi dat roi; 

E = 200 kG/cm 2 doi v 6 i dat dinh; 

a gh - cuang do giai han cua dat (kg/cm 2 ), de ca cau dat khong bi pha hoai khi dam. 

Bang 1.7. 


Loai dat 

a gh , kG/cm 2 

Da't dinh it (cat pha set nhe) 

6-8 

Dat dinh trung binh (cat pha set trung binh) 

8- 11 

Dat dinh nhi£u (set pha cat chac) 

11 - 16 

Da't ra't dinh (set) 

16-20 


Ghi chu: Dam nen dung duac cha moi loai dat (dinh va roi), dat set klw dong cue, dat da soi. 
Vi du: Cho Q = 3000kg; y = 0,002 kg/cm 3 ; k = 0,25; a gh = 8 kG/cm 2 ; E = 150 kG/cm 2 . 


Canh cua tarn nen hinh vuong: 

, 3 x 3000(5 x 0,25-3x025 : - 2) ltm 

a = P -w 180cm 

V 0,7x0,002x(0,25-1) 

ChiSu day lap dat duac dam: h = 0,7 x 1,8 » 130cm. 
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THIET KE TO CHUG THI CONG 


. ,, 8 2 x 130x 180 2 „ 

Chieu cao tarn nen rot: H =-— 3m 

2x3000x150 


Bai toan 1.9: Chon dam lan de len chat dat dap 

Chon cue thong so c it a dam lan mat nhctn dung de dam len dat set pha cat elide ed: 
Dp am tit nhien W = 15% 

Do am thieh hop eho vice dam len: W 0 = 18% 

Dung trpng kho: y= 1,6 Tim 3 

Chieu day hfp dat rdi: h 0 - 20cm 

Cltd'llg do gidi han cua dat de ect edit dat khdng hi phd hoai khi dam ten (then being 1.7): 

cr,y ( -14 kG/em 2 

Mddun hien dang ciia dat dinh: E = 200 kG/em 

Do dat ddp kho, muon nang cao hieu qua dam chat dat phai tuai am dat cho dat tdi do 
aim thfch hap cho vice dam len. 

Cong thuc tinh lugng nuac tuai aim cho lm ’ dat la: 


n _ Yc(Wq-W) 

Y n X 100 

vdi: y n - dung lugng cua nirdc: y n = 1 T/m\ 


1,6(18-15) 

1x100 


—— hay 48 I/m 1 
100 ' 


Cong them vao lugng nuac nay mot lugng nuac phong hao hut khi van chuyen dat, 
tuy theo thai tie) luc thi cong. 

Chidu day lap dat rai tot nhat xdc dinh bang cong thuc thuc nghiem: 


h 0 = a,/qR (chi dp dung khi W < W 0 ) 


W, 


Doi vai dat dinh: a = 0,28 


Doi vai dat rai: a = 0,35 


R - ban kinh ong ldn, cm; 

q - dp suat tuyen tinh cua ong ldn len dat, kG/cirr. 

Cho biet ban kinh ong lan R = 80cm va chieu day lap dat rai h 0 = 20cm; vay: 

20 = 0,28 x 1 x 780q 
Rut ra: q = 68 kG/cm. 
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CHUONG 1 - TUI CONG DAT 


Uhg suat toi da o m . lX ma dam lan tac dung len mat dat xac dinh bang cong thuc: 





j 68.200 _ 12 5 k(J/cm 2 < a 
80 


gh 


Ung suat a m , lx nay khong duoc lan han cudng do gidi han a gh cua dat dam (xem 


bang 1.7). 

Chieu dai ong lan lay la: b=I,lD=l,lx!60 = 176cm 
vdi D la dirong kmh ong lan. 

Trong luong ong lan: Q = q.b = 68 x 176 = 11.900kg. 


Bai toan 1.10: Tlnh luong nude ngam tham vao hd mong 

De giCr kho ho duo num trong dat co iiifo'c ngam trong thd'i gian thi cong mong, ngifdi 
ta dp dung plnfttng phdp hut nude ilium lo thien, tire duo rcinh thu mure bao quanh day 
ho vd dan nude tham den gieng befm. 

Yen can tinh lint 1 1 tong mtdc tham vao hd mong (hinh 1.8). 



Lop dat khong tham 
Hinh 1.8 


- Dien tfch day ho mong: F = 20 x 76m = 152m' 

- Do sau day ho mong so voi muc nude ngam (MNN): H = 6m. 

- Do sau tu muc nude ngam den lop dat khong tham: T = 30m. 

- He so tham cua dat ndn: k = lOm/ngay d£m. 

• Luu lupng nude tham khong ap lire Q 0 tinh bang cong thuc: 

1,36 kH 2 


Qo - 


lg 


A + R 


vdi: A - ban kmh bieu kien cua hd mong: A = 


152 


= 7m 


V IT 


R - ban klnh anh hudng: R = 2H VH.k = 2 x 6\j6 x 10 = 92m 
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THIET KE TO CHUC THI CONG 


Vay: 


Qo = 


1,36 x 10 x 36 

, 7 + 92 

*g -TT- 


= 430 m 3 /ngay dem, hay = 18 m 3 /h 

1,14 


• Luu lupng nude tham ap lire Qj : 

Q, = kj.F.H 

Q, = 0,16 x 152 x 6 = 146 m 3 /h 

•~y __ 

vdi k, la he so tham ap lire tren lm dien tich day mong cho moi met cot nude, tuy theo 
loai dat: 


Loai dat 

He so tham ap luc k, (m 3 /h) 

Cat nho hat 

0,16 

Cat trung binh 

0,24 

Cat to hat 

0,30 

Soi cuoi lin cat 

0,35 


• Liru lupng niroc mua Q m : 


Qm 


F.h.m 

24 


m 3 /h 


voi: h - lirong niroc mira trung blnh hang ngay trong mua mua, m; 

m - he so ttnh them lupng nuoc mua tren be mat chay quanh ho mong, giua ranh 
thu nuoc hoac con trach dap ngan nude mat, den mep ho mong: m = 1 -r 1,5. 

152x0,05x1,2 3 . 

Q m =- Ya - = ^ 


dday lay: h = 0,05 m/ngay va m = 1,2. 

• Luu lupng nude chay vao ho mong: 

Q = Qo + Q[ + Q m = 18 + 146 + 3,5 = 168 m /h 
Chon may bom va so lupng may bom co du nang suat de’ giu kho ho mong. 


Bai toan 1.11: Ha mire nude ngam bang dng kim loc hay gieng loc 

Kick ihtfdc mieng ho mong 50 x 20m; do sail den lap dat kliong tham T = 30m, he so 
tham k = 10 m/ngay dem; do san ha mice nude ngam d giua ho mong S 0 = 6m (hinh 1.9). 

Yen can: Tilth so lirong gieng loc ha mice nude ngam cho ho mong 
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CHUONG 1 - THI CONG DAT 



Lop dat khdng tham 

Hinh 1.9: So do tinh luong nude ngam tham vao gieng loc 

Do sau ha thap mire nuac trong gieng khoan la: 

S = S„ + 2 = 8 m 


Do sau cua gieng khong hoan chinh nay la: 


H = S + / tham = 8 + 7 = 15m 


Ban kinh bieu kien cua ho mong: 

Ban kmh anh hudng: R = 2S%/H.k = 2 x 8 V 15 x 10 = 196m 

- Luang nuac tham khong ap luc: 

. l,36k(2H-S)S) I,36xl0(2xl5-8)x8 

^ - , A + R " , 18 + 196 

lg — lg -7i" 

= 239*6 = 23%6 3 

Ig 11,89 1,07 

- Luang nuac tham co ap lire tinh bang cong thuc: 

2,72S 0 tk 
^ , A + R 

2 

C) day chieu day lop dat chira nuac dudi day gieng rat ldn, vay phai xac dinh vung 
anh hudng, nghla la vung sau bang chieu day T a cua lap dat co kha nang cung cap nude 
cho gieng. Tri so T a nay xac dinh theo bang 1.8. 
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THIET KE TO CHUC THI CONG 


Bang 1.8 


So 

H 

0,2 

0,3 

---! 

0,5 

0,8 

1,0 

i 

1,3 

1,5 

_ 1 

1,7 

1,85 

2,0 

H 


6 day: 

S 6 

— = — = 0,4, vay T a = 15 x 1,6 = 24m 
H 15 “ 


t = 24 - 


Q" = 


2 , 


15 = 9m 

72x6x9x10 
. 18 + 196 

'8 - g- 

18-- 

2 


1468,8 
lg 15,85 


1468,8 

1,2 


1224 m/ngay dem 


- Luu lugng tdng cong: 

Q = Q' + Q” = 2236 + 1224 = 3460 m 3 /ngay deni 

So lugng ong kim Igc hay gieng Igc can thiet de hut luu lugng nude thain Q vao ho 
mong, an dinh bang cong thiic: 

Q 

n = — ■ m 

q 

vdi: m - he so'du tru: m = 1 , 2 ; 

q - kha nang hut nude cua mot o'ng Igc hay mot gieng Igc: 

q = F.v = 2pr/ th v, m /ngay dem 

F - dien tlch mat ngoai ong Igc, m ; 

v - toe do nude tham dugc vao ong Igc, m/ngay dem. 

Doi vdi cac ong kim Igc va cac ong gieng hut sau dugc ha bang xoi nude thi ban 
klnh r cua gieng thudng Idn horn ban kinh cua d'ng la 4 - 4 - 6 cm; vay phai tfnh vdi ban 
kinh gieng. 

v = 60^/k , vdi k la he so tha'm cua da't. 

Co the xac dinh v bang do thi (hinh 1.10): 
v = 110 m/ngay dem 

q = 2/x(0,03 + 0,05)7 x 110 = 386 m 3 /ngay dem 
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CIUUNG 1 - THI CONG DAT 


So gieng loc: 

n = ^-m = —-x 1,2 = 10,76 lay 12 
q 386 


v 



Ilinh 1.10: Do thi xac dinli tri so toe do nifctc thain vdo gieng toe 


Khoang each giua cac gieng loc: 

(30 + 20)2 


c = 


12 


= 11,65m lay la 10m 


Chon may bom c6 nang suat Ion hon: 

3460 


24 


= 145 mVh 


Bai toan 1.12: Chon bua rung de ha coc va cir 

Trinh tir chon cac thong so ciia bua rung ha coc nhu sau: 

a) Xac dinh lire can chong cat toi han (T) cua dat 6 do sau ha coc, cu theo cac so lieu 
di; chat. 

b) Chon bien do rung (A), tan so rung (n) va momen cac trai lenh tarn (K) cua bua rung. 

c) Xac dinh trong luong toi thieu (Q) cua bua rung. 

Vi du 1: Chon cac thong so cua bua rung de ha turn ct'f thep vdi cac dieu kien nhif 
sat: tarn ct'f ha trong dat cat bdo hoa nude va dat thit mem co xen Ian nhung top soi. Do 
sat ha ct'f la 15m. Tam cir nang 1400kg (dai 20m). 

Theo bang 1.9 va 1.10. ta co nhung so lieu ban dau phuc vu tmh toan nhu sau: 

- Luc chong cat dat: t = 1,7 tan/m hay 17 kG/cin' 

- Bien do rung: A = 5mm 
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THIET KE TO CHUC THI CONG 


Bang 1.9 


Loai dat 

Luc can chong cat (t) 

2 

Doi vdi coc (tan/m ) 

Doi vdi ta'm cir 
(ta'n/m) 

Coc ong thep 
(mui kfn) 

Coc 

betong 

Coc ong betong 
(ha mui) 

Loai 

nhe 

Loai 

nang 

- Cat bao hoa nude 

Da't thjt kha deo 

0,6 

0,7 

0,5 

1,2 

1,4 

Cung nhung da't tren cd 
xen dat cuoi soi 

0,8 

1,1 

0,7 

1,7 

2,0 

Da't thit ft deo 

1,5 

1,8 

1,0 


2,5 

Da't thjt ran chac 

2,5 

3,0 

2,0 




Bang 1.10 



Bien dd rung dong thfch hap A (mm) 

Ap suit 

nen 

cSn thid't 
(kG/cm 2 ) 

P 

Cac loai da't rdi 

Cac loai da't dfnh 

Tan so rung dong 
trong mot phut (n) 


800 

1000 


400 

700 

1 

1 

wm 

- Ta'm cir thep 

- Coc 5'ng thep hd mui 

- Coc cd tid't dien 
^ 150 cm 2 


8-10 

J 

4-6 


10-12 

6-8 

1,5 -3,0 

- Coc ong thep mui kfn co 
tiet dien < 800 cm 2 







D 

- Coc betong cd tid't dien 
< 2000cm 2 

12-15 



15-20 



6-8 

- Coc ong betong cd 
duemg kfnh Ibn, khi 
ha cd moi da't 

6-10 

4x6 


' ' 

8-12 

6 - 10 




Muon ha duoc coc, cur bang rung dong thi lire kfch dong cua bua rung phai du lbn de 
thang duoc lire can chong cat cua dat. 

P () >aT (1-7) 
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CHUtJNG 1 - THI CONG DAT 


a) Luc kich dong P 0 tinh b&ng cong thuc 



g 


vdi: K - momen tao ra bdi cac trai lech tarn; 
to - toe do goc cua trai lech tam khi quay; 

T - lire can chong cat tdi han cua dlt d do slu nhat; 
a - he so tfnh den anh hudng dan hoi cua dat: 

a = 0,6 -r- 0,8, doi vdi coc va coc ong betong cot thep, ha bang bua co tin so 
thap (n < 600 lan/phut); 

a = 1, doi vdi tam cir thep, ta ha bang bua co tin so cao (n > 1000 lln/phut) 

b) Luc can T tinh bdng cong thuc 


- Doi vdi coc: 

T = c.ST| .hj 

(1-8) 

- Doi vdi tarn cir: 

T^r.h, 

(1-9) 


voi: h, - chifiu dly m6i lap dat khac nhau; 
c - chu vi tiet dien coc; 

T; - lire can dan vi, lay a bang 1.9. 

Luc kich ddng cua bua rung dam bao ha duqc tlm cir: 

P 0 > aT = Irh = 17 x 1500 = 25500kG 

c) Tinh cac thong so cua bua rung 
Momen K tao ra bdi cac trai lech tam: 


K^A.Q bc 

vai: Q 5c - trong luqng cua bua rung va cua cir, coc; 

A - bien do rung thfch hap, tra bang 1.0, ta da co A = 0,5cm. 
Trong luqng cua tam cir Q c = 1400kg. 

Gia dinh trong luqng cua bua rung Q b = 2000kg. 

\ - he so: t, = 0,8 doi vdi coc betong 

\ - 1,0 doi vdi cac loai coc, cir khac. 


K = - AQ bc = 0,5(1400 + 2000) = 1700 kG.cm 


d-10) 
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THIET KE TO CHUG THI CONG 


Toe do goc co cua trai lech tam: 


co = 


/gT _ 1 98 1 x 25500 
V K V 1700 


= 714715 


= 122 giay 


Tan so rung tinh nhu sau: 

n = 9,55co = 9,55 x 122 = 1165 lan/phut 


d) Tinh trong luong can thief cua bua rung 

Coc dirge ha bang rung dong chi an sau xuong dat khi nao ap luc tren no, ke ca trong 
luong ban than coc, virgt qua mot tri so nao do; tri so nay phu thuoc vao loai dat, hinh 
dang, ki'ch thude coc va che do rung dong; nhat la phu thuoc vao ti le Q bc /Po. tire la ti le 
giCra ngoai luc Q bc tac dung len coc va luc kich dong P 0 cua may rung dong. 

Di6u kien thuc te nay dugc trinh bay nhu sau: 


Qb, ^ pF 

Pl <^<02 

*0 

vdi: Q bc - trong luong cua coc, cua bua rung cua gia trong (neu co); 
F - dien tfch tiet dien coc; 
p - ap suat nen can thiet len coc (bang 1.10). 

va: 0,15 < —— < 0,5 doi vdi tam cu thep 

Po 

0,30 < < 0,6 doi vdi nhung coc nhe, coc ong thep 

Po 

0,40 <1,0 doi vdi coc va coc ong betong 


( 1 - 11 ) 

( 1 - 12 ) 


(1-13) 

(1-14) 

(1-15) 


6 day trong luong tdng cong cua bua rung va cua tam cu thep it nhat phai bang (1-12): 
Q bc = 0,15P 0 = 0,15aT = 0,15 x 25500 = 3825kg 


Vay trong luong cua bua rung khong duoc nho hon: 

Q b = 3825 -r 1400 = 2425kg 
Bua rung can them mot gia trong bang: 

Q g = 2450 -T- 2000 = 450kg; lay 500kg 
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CHUDNG 1 - THI CONG DAT 


Tra "So tay clipn may thi cong xdy clung" trang 56, ta chon may ma hieu VPP-1, voi: 

P 0 = 250kN = 25 tan-lire; n = 1500 lan/phut; Q b = 2100kg. 

Vi du 2: Thu lai xem co the dang baa rang vai ede thong so da chon trong vi da tren, 
de ha nhung tarn ct'f thep (nqng 102 kg/m) dai 12m, xttong sail 10m, trong nhung tap 
ddt suit: 

0,0 + 4,0m - ddt cat hat trang, bdo hoa nude: r= 1,4 tan/m 

4,0 x 7,5m - ddt cat hat nhd, xen ede lap ddt thit: r - 2 tan/m 
7,5 -r 10m - dcit thit it deo: x - 2,5 tan/m 

Xac dinh lire can chong cat toi han tong cong: 

T - 1,4 x 4.0 + 2,0 x 3,5 + 2,5 x 2,5 = 18,80 tan < 25,00 tan 
Bien do rung dong cua tarn cu thep: 


A c K , 1700x10 

A = t — = 1 x- 

Q 2100 + 102x12 


17000 

3324 


= 5,11 > 5mm 


Vay bua rung vdi nlurng thdng so da chon trong vi du tren thich hop voi cac dieu kien 
cua vi du 2 nay. 

Vi du 3: Chon ede thong soeita baa rang clang de ha eoc ong betong cot thep. Dudng 
kinh ngodi can eoc: 1,5m, ehiea day thanh ong: 0,1m, chieu dai: 30m, trong luqng coc 
ong: 34 tan. 

Do sd/a hq coc: 25m; trong do lap ddt tren day 10m Id ddt thit mem; tap ddt duai day 
15m Id ddt set it deo. 

Trong luqng baa rang lay being 10 tan. 

Theo bang 1.9, ta co: t - 0,5 tan/m 2 , doi voi ldp tren 

x ~ 1,0 tan/m , doi voi ldp diroi 

a) Xac dinh lire can chong ait tong cong, voi gia thiet la lop dat o trong ong chua moi 
het len duoc, nho hon 3m; va lay a = 0,8. 

T = 0,8[( 15 + 3)3,14 x 1,5 x 10 + 10 x 3,14 x 1,5 x 0,5] = 87 tan 

b) Xac dinh momen cua cac trai lech tarn cua bua rung, khi lay bien do rung A = 6mm, 
theo bang 1.10: 

K = - A.Q bc = — x 0,6(34000 +10000) = 33000 kG.cm 

s 0,8 
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THIET KE TO CHUG THI CONG 


Xac dinh tin so rung dong: 


Cl) = 


I g.T _ 1 98 lx 87000 
V K “V 33000 


= 51 gily 


n = 9,55w = 487 lln/phut 

c) Xac dinh trong luang can thiet Q de tao ap lire nen p = 6 kG/cm 

Q = F.p = — (1,5 -1,3 )x60 = 26,6 tin 
4 

Thuc te thi coc ong va bua rung da nang 

- 10 + 34 = 44 tan 

Bay gior thu lai bang cong thuc (1-15) vdi P 0 = T = 87: 

0,4 x 87 = 34,8 tan < 44 < 0,9 x 87 = 78,3 tan 
Ket qua nhu vly la tot. 

Tra so tay, ta chon bua rung ma hieu VP-170, co: 

P 0 = 102 tin luc; n = 404 s- 505 lln/phut; Q b = 13,3 tin. 


Bai toan 1.13: Ti'nh do choi dong coc 

Vi du: Tinh do choi khi dong coc belong coi thep co tier dien 25 x 25cm, dai 5,5m, 
chiu tai trong thiet ke'P - 19,5 tan, bdng biia diezen, co trong luang chay Q = 600kg va 
nang luang nhat bua E = 310kgm. 

Do choi thiet ke cua coc duoi nhung nhat bua cuoi cung tfnh bang cong thuc: 
mnFQH Q + 0,2q 


e =• 


nF + 


m 


Q + q 


-y 

vdi: F - dien tich tiet dien ngang cua coc, m ; 

Q - trong luang chay cua bua dong coc, tan; 
q - trong luang coc, tan; 

P - tai trong cho phep cua coc, tan; 

H - chidu cao bua rai, m; 
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m - he so an toan: m = 0,5 cho cong trinh vlnh cuu 
nn - 0,7 cho cong trinh tarn thdi; 


CHUONG 1 - THI CONG DAT 


n - he so phu thuoc vat lieu lam coc: 


vdi coc go: 


n = 100 tan/m 2 


t 2 

vdi coc betong: n = 150 tan/m' 
vai coc thep: n = 500 tan/m 2 

Trong luang coc: q = 0,25 x 0,25 x 5,5 x 2,4 = 0,825 tan 

Chieu cao bua roi: 


H = —= —= 0,518m 


Q 600 


Do choi sau m6i nhat bua: 


0,6 x 150 x 0,0625 x 0,60 x 0,518 0,60 x 0,2 x 0,825 
e =-;---x- 


19,5 


19 5 i 

150x0,0625 + — 1 

0,6 


0,60 + 0,825 


= 0,001 lm = 1,1mm 

Lay tron so thi sau 10 nhat bua cuoi cung, do choi la 10mm. 

Ghi chit: Neu do choi e < 2mm, ma coc chua xuong het thi phai thay bua co nang 
luang nhat bua E Ion han. 


Bai toan 1.14: Dao dat bang no min 

Do thieii phiamg tien co gioi dao dat ngudi la dir tinh dp dung plnrong phap no min 
de tao ra nhicng ho chifa nude sink float d cac viing cao. 

Yen can tinh I iron g thuoc no can thiet. 



Hinh 1.11: No min de tao ho nude 

Tinh luang thuoc no bSn vang chon trong mot 16 min bang cong thirc: 

Q = qW 3 (0,4 + 0,6n 3 ) = qW 3 f(n) 

vdi q - luang thuoc nb rieng, c&n thiet de pha va lm 3 dat da. Doi vbi dat cat pha va dat 
thit co the lay q = 1,2 x 1,3 kg/m 3 ; 

W - dubng can nho nhat, xac dinh theo do sau ho dao (h) va chi so tac dung no 
min (n): 
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W = 


h 

0,4(2n -1) 


Muon b^n vang dat len hai bd, phai chon trong 16 khoan mot luang thuoc no co 
sure vang manh, nghla la chi so no min (n) phai Ion hon 1; a day ta lay n = 2. 

Do dieu kien su dung, khong cho phep nen dat day ho bi pha hoai, nen phai dat tarn 
chon min cao hon day ho khoang 10 -t- 15% chieu sau ho. 

Tinh khoang each giira cac 16 min a, va khoang each giira cac hang 16 min b, theo chi 
so n da chon, bang cong thufc: 


a = b = 0,5(W(n + 1) 

So luong 16 min N trong mot hang tinh bang: 



voi L la chieu dai ho nuoc, m. 

Thong thirong chi nen bo tri hai hang 16 min. 

Bang 1.11 sau day cho nhirng thong so tinh toan no min de tao ra nhung ho chira nude 
co dung tich khac nhau. 


Bang 1.11 


Khoi 


q 

w 

W 3 

n 

f(n) 

Q 

a 

b 

So 

KhOi 

tich 

hd dao 












luang 
16 min 

luang 

thuOc 

(ngan 

m 3 ) 












N 

nO 


(kg/m') 

(m) 






(tan) 

(m) 

(m) 


(tan) 

10 



5 

125 

> 


3 


0,8 

7,50 

7,50 

22 

17,6 

15 



5,83 

198 





1,3 

8,75 

8,75 

22 

28,6 

20 


>1,25 

6,67 

298 


>2 


>5,2 

1,9 

10,00 

10,00 

18 

34,2 

25 



7,5 

422 





2,75 

11,25 

11,25 

16 

44 

30 



8,33 

58 





3,8 

12,50 

12,50 

14 

53 


Bai toan 1.15: Tinh he khung chong vach dat 

Cho ket can khung chong vach dat rdnh dao, gom cac van ngang, sudn di'rng va thanh 
vang ngang, cling cac so do tinh toan neu trong hinh 1.12. 
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Hinh 1.12 

Clio biet cdc so lieu: 

p - dung lifting aia dot; p- 1,75 Tim 3 

pg - dung tich aia dot; pg = 17,5 kN/m 3 

(p - gdc ma sat trong; (p - 35° 

c-ltfcdinli; c-0 

p - tdi trong xe tren bo; p = 5 kN/m ' 

h - chieu sciu rank ddo; h = 3,6m 

h i - khodng each giffa cdc lhanh rang theo cliieu dung: 

It/ = 0,6m; h 2 = 0,2m 

If - khodng each gifta cdc thanh vdng theo chieu dai ranh: 

l, - 2,1m 

Yen edit: Tinh loan npi life trong killing chdng vdeh daft. 

De dan gian tmh toan ta coi tai trong tac dung len ket cau chong vach dat la tai trong 
phan phoi dcu e. 

Ap luc dat tmh bang cong thirc: 

e = 0,6e u + e p - e c 
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hay: e = 0,6pghK + pK - 2 cVk 

v6i: K = tg2 45“= tg 2 45°-— =0,271 

v 2, v 2 

thi dupe: e = 0,6 x 17,5 x 3,6 x 0,271 + 5 x 0,271 = 11,60 kN/m 

Tai trong phan phoi deu theo chieu dung, len mot dai rong lm: 
q a = ex 1,0m = 11,60 kN/m 

Tai trong phan phoi deu theo chieu dai, len mot dai rong /] m = 2,1m la: 

q b = e/, = 11,60 x 2,10m = 24,36 kN/m 
Momen goi gay boi thanh vang ngang cho sucn dung la: 

M„ =—q a ./, 2 = 1 —x 1 l,60x 2J 2 =-6,39 kN.m 
8 8 

Momen b giua nhjp thanh sudn dung la: 

M n =-q b (hf-4h^) = -x24,36(06 2 -4x02 2 = 1,58 kN.m 

8 8 

Luc nen trong thanh vang ngang: 

N=q b — + h 2 =24,36|—+ 0,2 =12,18kN 

V 2 y l 2 J 

Bai toan 1.16: Xac dinh cac thong so cho tuong ctr 

Ttrong cit (hinh 1.13a) gSm cac cot ditng, chan cot ditcfc dong sau xuong dat, phan 
tren cot h difc/c chong ngang bang thanh vang (goi Ufa A) odd cao h a = (0,2 + 0,3)h. 


p 

/ 



aj b) c) d) 


Hinh 1.13: a) So do tinh toan; b) Bieu do cac tai trong tirddt 
c) Bieu do life cat, d) Bieu do momen. 
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Cac so lieu de tinh loan loai titdng cit nay nlufsau: 


- Gdc ma sat trong ciia dat: 


tp-25 +30“ 


- Gdc ma sat trong ciia dat vai tudng cit: 6 ~-^<p 

- Tai trong ciia xe tren bo ho dao: p = 3 kN/m 2 

- Chieu sdu ho dao; h <5m 

- Khoang each giila cac thanh vang: a < 1,6m 

Tinh loan da cho biet la: trong dieu kien co thanli vang neu tren (hi do sdu cam trong 
dat cua cot dung, tinh tut day ho dao: t = 1,5m la du va ta co the Slit dung bieu do 
(hinh 1.14) de tinh toan cit the cac thong so cita tuong eifeo mot go1 tifa nay. 

Bieu do dp life dat lay theo dang chut nhat (hinh 1.13b) thi phan life B cua dat tai do 
sdu 0,6t, tinh tit day ho dao co tri Id: 

h/2-h. 


B = E„ 


/? v + 0,6t 


do Baa = o 


<p = 25° ip = 30° Chi&iday van latd 



Vi du: Dat cat co 


S6 lieu vi ho dao: 


Hinh 1.14: Bieu do dexdc dinh cac tliong so 
ciia titdng cit co mot goi lira A 

p = 1,765 T/m 3 ; pg = 17,65 kN/m 3 
<p = 25°; c = 0; p = 3 kN/m 2 

h = 4m: Z = — = 0,3; d = 40mm, 
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Tra bieu do (hinh 1.14): 


va 


a = 1,1m; 

h a = 0,3h = 0,3 x 4 = 1,2m; 


K a = tg 2 


45° - 


25° 


= 0,37 


t = 1,1m 

h s = h - h a = 4 - 1,2 = 2,8m 


E a = 1,2 x 4(0,6 x 17,65 x 4 x 0,37 + 3 x 0,37) = 80kN 


B = E., 


h/2 - h :i 


= 80- 


2 - 1,2 


h s + 0,6t 2,8 + 0,6 x 1,1 


18,5kN 


A = B - E a = 80 - 18,5 = 61,5kN 

Bai toan 1.17: Tmh tircmg cir ngam trong dat nen 

Cac bifdc tmh nhu sau: 

1. Tmh ap lire dat len tuemg cir, tir mat dat xuo'ng den vi trf diem khong N (hinh 1.15). 



Hinh 1.15 


Goc ma sat trong cua dat la <p. 

Goc ma sat trong cua dat voi tuerng cir lay la: 


8 . 




2. Xac dinh do sau u cua di6m khong N, tinh tir day ho mong, bang cong thirc: 


u = 


e. 


PgK’ 


trong do: 


aK 

K'= p 


0-K a 
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9° 

10 

15 

20 

25 

30 

35 

40 

a 

0,94 

0,90 

0,86 

0,80 

0,74 

0,67 

0,59 


e a - ap lire dat tai diem day ho mong; 
p - he so an toan ve cirftng do. 


T r 5 | n cp 
K =tg- —•- 
> 4 2 


3. Ap lire dat len tirang cir khong co 
dang phan phoi d6u; de d6 tinh loan 
ngirai ta phan lap no thanh ra nhung lire 
thanh ph^n rieng biet (hinh 1.17). 

4. Doan tiremg cir ngap trong n<Sn dat 
t 0 , dirac xac dinh bang bie’u do (hinh 
1.16) theo hai thong so'm va n: 


6Q 6ZE,. 

m =-=-—; 

pgK 1 pgK' 

n = 6M _ 6ZE ui h , 
pgK’ pgK' 


Phan tuong cir cam ngap trong n6n 
dat t R , ke ca doan dir A t = 0,20t o la: 


t R = u + l,20t 0 


5. Diem co momen circ dai, co lire cat 
bang khong, nam a dp sau: 


x = 




Hinh 1.16: Bieit do de xac dinh do ngap t () 
trong dat nen cua tudng ci( 


Momen cure dai a diem nay bang: 


, .3 


M m .x =SE ill (a + x)--pgK'x 

o 


Vi du: Tirong cir lam viec theo kieu congson (hinh 1.17). 
Chi6u sau hP mong h = 3m. 

Tai trong tai mep ba ho mong p = 10 kN/m 2 . 
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CHUONG 1 - THI CONG DAT 


• Tmh do sau u cua diem khong N: 


u = 



13,88 

17,6x4,2 


0,19m 


• Tmh tri: Q N = I&J} M N = IE ai .a, 



E ai (kN/m) 

a, (m) 

E ai a , 

i = 1 

2,69 

2,79 

7,51 

i = 2 

2,32 

2,52 

5,85 

i = 3 

11,96 

1,19 

14,23 

i = 4 

7,90 

0,86 

6,79 

l = 5 

1,32 

0,12 

0,16 


Q n = 26,29 kN/m 
Q n = 34,54 kN.m/m 

• Tinh do ngap irong dat nen t 0 cua tirbfng cir. 
Trudfc het tinh hai thong so mvan: 

6Q 6x26,29 


m 


pgK' 17,6x4,2 


= 2,16m 


n = 


6M 


6 * 34 - 5 = 2 . 8 W 


pgK' 17,6x4,2 
Tra bieu do (hinh 1.16) thi tim ra: t 0 = 1,90m. 

• Do sau ngap trong dat nen cua tuong cir: 

t R =u + l,2t 0 =0,19+ 1,2x1,90 = 2,47m 

• Xac dinh diem tai do luc ck b^ng khong (hinh 1.13): 


x = 


12 IE,: 


2x26,29 


pgK' V 17,6x4,2 


= 0,85m 


Momen cue dai: 


M ma , =2H J j(a + x)--jpgK’x 3 
o 

= 26,29(13,l + 0,85)--xl7,6x4,2xO85 3 

6 

= 49,3kN.m 
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THIET KE TO CHUC THI CONG 


Chirong 2 

THI CONG BETONG 


Bai toan 2.1: Tfnh nang suat may tron betong 

Tinh nang suat may tron betong di dong co dung tick 250 lit. 
Nang suat ki thuat cua may tron tinh bang cong thirc: 


N kt = —-K_ m 3 /h 
kt 1000 p 


voi: e - dung tfch may tron, 1ft; 

n - so me tron trong mot gid; 

K p - he so thanh phSm: K p = 0,65 -r 0,72. 

So me tron trong mot gicr tfnh bang cong thuc: 

3600 

n =- 

T 


vdri T la thofi gian do cot lieu vao coi, thoi gian tron va then gian do vira betong khoi coi 
tron (xem bang 2.1). 


Bang 2.1 


Dung tfch may tron (1ft) 

100 

250 

425 

1200 

2400 

Thdi gian T (sec) 

110 

115 

130 

145 

180 


V6i may tron dung tfch 250 1ft thi: 

3600 


n = 


115 


= 32,7*33 


Nang suat ki thuat: 


N kt = - 25 ° - ^ 33 x 0,69 = 5,8 m 3 /h 


1000 


Nang suat sir dung (co tfnh them he so sir dung thofi gian K t ): 


=N k ,.K, = 5,8x 0,8 = 4,7 m 3 /h 
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Bai toan 2.2: Chon may tron betong va tinh luong vat lieu tieu thu 

Chon mot may tron betong moi ngay san xndt 35 + 40m 3 vda betong va tinh khoi 
l item g vat lieu (mtdc , ximdng, cat, da) tieu thu hang ngay. Biet rang vita belong co thanh 
phdn: ximdng : cat : da Id 1 : 2,2 :4,2; va ti le nude - ximdng la N/X = 0,60. 


Theo ket qua cua bai toan tren thi nang suat m6i ca ciia may tron co dung tich 250 lit 
la: N ca - 4,7 x 8 = 38,0 m 3 /ca. 


Vay chon loai may tron 250 lit nay. 

Tinh toan cac khoi luong vat lieu (ximang - X, cat - C, soi hoac da dam - S hoac D, 
nuoc - N) de san xuat mot me vira betong b^ng may tron L lit nhir sau: 


Luqng Ximang: 
Lucfng cat: 
Luong da dam: 


X =--- lit hay X = ——, kg 


1 + m + n 

C = If, 

1 + m + n 


„ nL 

D =- lit 

1 + m + n 


1 + m + n 


Luqng nuoc: N = X.N/X lit 

trong do: 1 : m : n - thanh phan vat lieu; 

y x - trong luqng the tich cua ximang, kg/lit: y x = 1,3. 
Di6n cac so lieu vao cong thuc ta duqc: 


X = 


250 

1 + 2,2 + 4,2 


xl = 33,8 lit 


hoac: 


33,8 x 1,3 = 43,9 kg 


C = 


250 


D = 


1 + 2,2 + 4,2 
250 

1 + 2,2 + 4,2 


x 2,2 = 74,4 lit 


x 4,2 = 142 lit 


N = 43,9 x 0,60 = 26,4 lit 


Kiem tra lai tinh toan: 


L = X + C + D = 33,8 + 74,4 + 142 = 250,2 lit 
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Lucmg vat lieu tieu thu hang ngay: 

Ximang: 43,9 x 33 x 0,8 x 8 = 9272kg 

Cat: 74,4 x 33 x 0,8 x 8 = 157141ft 

Da: 142 x 33 x 0,8 x 8 = 29990 1ft 

a day: 33 - so me tron m6i gib; 

0,8 - he so sir dung thbi gian va 8 gib lam viec m6i ca. 

Bai toan 2.3: Chon phuang tien ca gioi thi cong do betong 

Chon may tron, xe tai va can true de do betong mot tudng ke rong 1 ,6m, cao 7,0m doi 
vai mat dat. Khoi luong betong la 1165m 3 , san xua't ti( mot tram tron a each cong trinh 
400m. Thdi gian thi cong an dinh la 2 thang, mdi ngay lam mot ca. 


Khoi lucmg betong da trung blnh m6i ngay la: 


1165 

2.25 


= 24 m 3 /ca 


vbi kho'i luong nay thi nen chon may tron co dung tfch 250 1ft (nang suat 35 -r 40 m 3 /ca). 

Betong dung trong thung 0,35m 3 , thung r6ng nang 0,15 tan. Thung chua day vua 
betong nang 1,0 tan (y^ng = 2,4 t&'n/m 3 ). Xe tai GAZ-51 A trong tai 2,5 tan chcr duac 2 
thung betong nay. 

Chon can true oto K-51 da cau cac thung betong tu xe tai do vao cong trinh. Can true 
nay co tay can dai L = 12m, sure true bang 1 -r 3 tan umg vai do vdi R = 9,0 -r 4,5m va 
chi6u cao nang moc cau H = 5 -r 10,5m. 6 day chidu cao nang moc ca’u Ion nha'tla: 


h = 7 + 1,15 + 0,5 = 8,65m 


trong do: 7m - chieu cao tuang ke; 

1,15m - chieu cao thung betong va quai treo; 

0,5m - chieu cao du giua day thung va coppha. 

Can true K-51 con giup viec lap dat co'ppha va cot thep cua cong trinh. 

Sir dung may dam dui 1-21 A, dudng kfnh 75mm, nang suat 6 m 3 /h, phu hap v ai nang 
sua't may tron da chon. 

Bay gib can xac dinh nang sua't cua xe tai va can true ma ta co du kien chon a tren, 
sao cho phu hap vbi nang suat may tr6n betong da chon (trong thi cong betong nay tron 
thuomg duac coi la may cai hay may chfnh). 
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• Nang suat cua xe tai xac dinh theo cong thuc: 

N = q.n.K, 

vcfi: q - trong luong hang chuyen chef, 6 day la trong luong hai thung vua betong: 

q = 2 x 0,35 x 2,4 = 1,7 tan; 

K t - he so su dung xe theo thbi gian: K, = 0,7 = 0.8; 

60 x 8 480 


n - so chuyen xe trong mot ca: n = 


X 


ch 


ch 


T ch - thefi gian mot chuyen xe (di va ve): 


T _ L L 

ch Chi't Cd Kan dong + 

di ’ ve 

t ch Ji = 3 phut (xe dung nhan chat hai thung vua); 
t d5 = 3 phut (xe dung dqi boc het hai thung vua); 

Can dong = 2 phut (xe phai di dong doi chut de d6 boc do); 

L = 0,4km - quang duong chuyen cho. 

v di ” V ve = 20 km/h - toe do khi di va khi ve tren duemg dat khong tot lam. 
T. h =3 + 3 + 2 + 2- - - * 60 = 10,5 phut 


20 


Nang suat xe tai GAZ-51 A: 


N = q • • K. = 1,7 x x 0,76 = 60 tan/ca 


T 


ch 


10,5 


hay: 


M 60 60 3 / 

N = — =-= 25 m /ca 

Yb 2,4 


So xe tai can thiet (khi tan dung het nang suat may tron): 

Nang suat may tron 38 

m =-— = — = 1,5 

Nang suat xe tai 25 

Vay can 2 xe tai GAZ-51 A. 

• Nang suat cua can true oto K-51, tinh theo cong thuc: 
n = q.n.K, 

vori: q = 1,0 tan - trong luong thung vua betong; 
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K t = 0,8 - he so sir dung can true theo thefi gian; 


n - so l3n caiu trong mot ca: n = 


480 


T C h - thai gian mot lan cSu hang: 

_ h h _ i 

T ch =t m + + + 2 

V - V. V 

nang ha quay 

t m = 2 phut - theti gian on dinh can true (ke lai cac chan phu), mo va dong 
thung vua; 

h = 8,0m - chieu cao Ion nhat c^u thung betong; 

V nang = V ha = * 5 ™/phut 

v quay = 3 vong/phut, theo tfnh nang kl thuat cua can true oto; 
i = 0,5 - vong quay tay can de do betong: 

T. h = 2 + 2 — + 2— = 3,3 phut 
Lh 15 3 . 

Nang suat may can true: 

N = q-— K, =lx —xO,8 = 120 tan/ca 
T 

" eh 


hay: 


NT 120 120 3 , 

N =- --= 50 m /ca 

Yb 2,4 


Nhu vay, ta khong tan dung het kha nang can true vl nang suat cua may tron chi bang 
38 m 3 /ca. 

Thai gian do betong tuong nay la: 

t 1165 , . 

t =-= 31 ca, hay 31 ngay 

38 

Tom lai: can co 31 ca may tron 250 lit 

62 ca xe tai GAZ-51 A 
31 ca can true oto K-51 
31 ca dam dui chan dong 1-21A 
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Bai toan 2.4: Phan khoi do betong cong lay niroc 

Phan chia mot cong trinh cong lay nude thdnh cdc khoi do betong vd an dinh trinh tit 
do betong. 

Cong gom bon cita vdi ba tin vd liai titdng cdnh ga (hinh 2.1) ditqc thi cong trong 
mua dong, nhiet do khi trdi kltoang 20°C. Betong iron bang may Iron 250 lit vdi nang 
suaft 38 + 40 m 3 tca, van cluiyen tren qudng ditdng ddi 400m bang xe tdi GAZ-51 A, trong 
tdi 2,5 tan; betong chita trong nhftng tilling 0,35m (nidi xe chd hai tilling) vd do vdo 
khoi bang can trite old K-5I (tayedn ddi 12m, site true 1+3 tan), dam bang dam dui 1-21 A, 
nang suaft 6 nrlli. 

Khoi lupng cac bo phan cong trinh neu trong bang 2.2. 


Bang 2.2 


Cac bp phan 

So 

lirpng 

Ky hieu 
trong ban ve 

Khoi lupng 
tirng bp phan 
(m 3 ) 

Khoi lupng 
tong cong 

Tim day 

4 

D,, D 2 . D 3 , D 4 

20,5 

82,0 

Tru 

3 

B|, B 2 , B 3 

103,6 

310,8 

TuPng canh ga trai 

1 

C 

46,9 

46,9 

TuPng canh ga phai 

1 

E, 1, K,L, M 

66,2 + 199,4 + 
194,7+ 199,4 + 
66,2 = 725,9 

725,9 

Tdng cPng 




1165,6m 3 


Che do thi cong betong m6i ngay lam 1 ca. 

Cac tru cong va tuang canh ga phan each voi tarn day bang cac mach lun. Tuang 
canh ga phia phai cung bi phan ra lam nam phan (E, I, K, L, M). 

Thai gian bat dau dong cung cua bOtong, t dc a nhiet dp 20°C, lay la 2,25 gia. 

ThPi gian van chuyen va do betong, t vch : 


C.ch 


L 0 

Can dong *"C]uay + Cang ^ Clo 


= 3 + — - 6 ° +1 + 2— + 2 = 7,6 phut = 0,13 gia 
20 3 6 

Chieu day lap betong dupe dim bang dui 1-21A lay bdng h - 0,25m. 

Nang suat may tron: N = 40 nT/ca. 

Ki hieu chieu rong cua khoi cong trinh dupe do betong la B. 
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rffi 




Cat II - II 


Cat I -1 


Hinh 2.1 


Tam day cong 

Chi4u dai tarn day diroc gidi han bdi: 


T , (2,25 -0,13) 


B.h 8x4x0,25 


i'll 


Nhu vay cac tarn day (khoi lircmg mdi tarn 20,5m 3 , dai 10m) c6 the do betong rieng 
biet (khoi D ( , D 2 , D 3 . D 4 ), khong can phai phan ra thanh cac khoi nho hem nua. 














CHUCJNG 2 - THI CONG BETONG 


Trucong 

Khoi luong m6i tru la 103,6m 3 , trong do co mong 12,5m 3 . Chieu dai do betong tru bi 
giori han boi: 


40(2,25 -0,13) 
8x2,50x0,25 


16,96m 


Chidu dai cua tru la 10m < 16,96m, cho nen co the do betong suot ca chieu dai tru 
mot luc. khong phai phan chia ihanh nhung khoi nho. 

Ve chidu cao thi phan tru ra lam ba khoi: 

- Khoi thap (a), cao 2,0m, co khoi luong 35,0m 3 

- Khoi giCra (b), cao 2,5m, co khoi luong 37,5m 3 

- Khoi cao (c), cao 2,45m, co khoi luong 31,1m 3 


Tu&ng earth ga trai 

Tuong nay co mong rong 1,0m, than rong 0,5m, vdi khoi luong 46,9m 3 . 
Chieu dai gioi han cua tuong: 


, / 40 ( 2 , 25 - 0 , 13 ) ^ , 

L ^-= 42,4m 

8 x 1,0 x 0,25 

Vay tuong canh ga co the do betong lien mOt khoi, chi can keo dai ca lam viec them 
1,5 gio nua (vl khoi luong tuong canh ga la 46,9m 3 > 40m 3 ). 


Tudng canh ga phai 

Khoi luong tuong nay la 725,9m 3 , trong do tuong K chiem 194,7m 3 , tuong I va L ddu 
chiem 199,4m , moi tuong E va M chiem 66,2m . 


Khi chieu rong B = 3,50m, thi: 


40(2,25-0,13) 
8 x 3,50 x 0,25 


12,1m 


40f2 25-0 13) 

Khi chieu rong B = 2,50m, thi: L <- 1 - 1 -= 16,96m 

8x2,50x0,25 

Ngoai ra khoi luong cua tung khoi betong khong dupe Idn hon nang suat ca cua may 
tron la N = 40 m /ca. 


Tuong K phai chia ra lam 5 khoi: 


194,7 N 
l 40 ' J 


Khoi K, cao 1,25m, the tfch 39,3m 3 
Khoi K 2 cao 1,50m, the tfch 40,5m 3 
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Khoi K 3 cao 1,70m, the tfch 40,7m 3 

Khoi K 4 cao 2,00m, the tfch 41,0m 3 

Khoi K 5 cao: 7,95 - (1,25 + 1,5 + 1,7 + 2,0) = 1,5m 

the tfch: 194,7 - (39,3 + 40,5 + 40,7 + 41,0) = 33,2m 3 

Chieu rong cua tucmg K thay doi, len cao thi nho dan di, vay xac dinh chieu cao m<5i 
khoi theo the tfch, chieu dai va chieu rdng cua khoi do b&ng each giai phirong trinh bac 
hai hoac bang each mo dan. 

Vi chi. Khoi K,c6Q = 40m 3 

Q = 3,5 x 0,5 x 10,0 + 10,0(3,0 - 0,5mh)h 
40 = 17,5 + 30,0h - 5,0 x 0,188h 2 

trong do: 17,5 - the tfch cua mong tucmg K, co tiet dien ngang la hinh chu nhSt rong 
3,5, cao 0,5m; 

(3,0 - 0,5mh)h - dien tfch tiet dien hinh thang cua khoi co chieu cao h thay 
ddi, day duefi rong 3,0m, mai doc m = 0,188. 

Giai phuemg trinh bac hai: 

0,94h 2 -30h = 22,5 = 0 
h 2 — 3 l,9h + 23,9 = 0 
h = 0,75m 

Kidm tra lai khoi lugng: 

Q = 17,5 + 30,0 x 0,75 - 0,94 x 07? = 39,3m 3 
Chidu cao tong cong cua khoi Kg 
0,5 + 0,75 = 1,25m 

Xet khoi K 2 : Q = 40,0 = 10,0(3,0 - 0,188 x 0,75 - 0,5 x 0,188h)h 

= 0,94h 2 -28,59h = 40,0 = 0 

h 2 -30,4h+ 42,6 = 0 
h = 1,50m 

Kiem tra: Q = 10,0(3,0 - 0,14 - 0,094 x 1,5)1,5 = 40,8m 3 

Ta cung tfnh toan nhu vay de xac dinh chieu cao va kiem tra the tfch cua ba khoi kia 
cua tucmg canh ga K. 
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Tuong I va L co khoi lupng 199,4m 3 se chia ra lam 5 khoi: 

- Khoi Ij va L, cao 1,00m, chiem 39,0m 3 


- Khoi I 2 va L 2 cao 1,20m, chiem 39,9m 3 

\ 

\ 

'— 

\ 

- Khoi I 3 va L 3 cao 1,30m, chiem 39,2m 3 


- Khoi I 4 va L 4 cao 1,50m, chiem 40,1m 3 

2,45 + 3,0 


- Khoi I 3 va L 3 cao 2,95m, chiem 41,2m' 1 

2,95 h- 3,5 

— 

- H 


in 

o’ 


in 

o' 


Chidu long cua tuong I va L nay thay doi theo 
chieu cao va chieu dai: tren cung deu la 1,60m; 6 Hinh 2.2 

day mat mong: tu 3,50 4- 2,95m; 6 mat tren mong: tir 3,00 4- 2,45m. 

Chieu cao cua tuong I va L giam tir 7,95 4- 5,0m. 

Khoi thap nhat I, gom phan mong cao h m = 0,5m va phan tuong cao 0,50m (hinh 2.2). 

Chieu cao cua khoi I, xac dinh nhu sau: 

Q = Qmong + Qurang = °’ 5/b m ( b m + b m ) + °' 5/b ( b th + b !b ) 

= 0,5 x 13,2 x 0,5(3,5 + 2,95) + 0,5x 13,2h(30 - 0.5mh + 2,45 - 0,5mh) 

40,0 = 21,3 + 6,6(5,45h - 0,188h 2 ) 

1,24h 2 - 36h + 18,7 = 0 

Trong nay (bj b va b" b ) la nhung ducmg trung binh cua cac tiet dien ngang hinh thang, 
nghla la chilu rong cua tuong 6 giua chilu cao cua khoi. 

Giai phuong trinh thi duoc h = 0,53m. 

Lay h = 0,50m va tinh thir lai the tich khoi: 

Q ~ Qm + Qi 

= 21,3 + 0,5 x 13,2 x 0,5(2,95 + 2,4) 

= 21,3+ 17,7 = 39,0m 3 

Chieu cao va the tfch bon khoi con lai cua phan 
tirdng canh ga I va L cung tlnh tuong tu nhu vay. 

Tuong E va M, m6i doan co khoi lupng 66,2m 3 , 
dai 8,0m, cao 5,0m, chieu rong 6 tren 1,3m, chieu 
rong chan tuong 2,0m, chilu rong day mong 2,5m, 
mai doc m = 0,155 (hinh 2.3). 



Hinh 2.3 


V6i khoi lupng 66,2m'' thi phai chia tudng E va M thanh hai khoi do betong. Chilu cao 
cua khoi duoi lay bang 2,0m. 
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Tmh the tlch khoi dir6i: 

Q = 0,5 x 250(8,0 - 1,6) + 0,5 x 2,0 x 1,6 + 0,5 x 150(2,0+ 1,78)6,4+ 1,5 x 1,3 x 1,6 
= 8,0+ 1,6+ 18,0 + 3,1 = 30,7m 3 
Chieu cao cua khoi tren la 3,0m, thi thg rich cua no: 

Q = 0,5 x 3,0(1,78 + 1,3)6,4 = 1,3 x 3,0 x 1,6 = 35,7m 3 
Trinh tu do betong cac khoi cua cong (bang 2.3). 


Bang 2.3 


Ten ket cau 

Khoi 

lugng 

(m 3 ) 

Ten cac 

khoi 

Chi6u cao 
cua khoi 
( 01 ) 

The ti'ch 

cua khoi 
(m 3 ) 

Trinh tu 
d6 betong 
cac khdi 

1 

2 

3 

4 

5 

6 

Tam day 

82,0 

DI 

0,5 


1 



D2 

0,5 

20,5 



D3 

0,5 





D4 

0,5 

20,5 


Cac tru 

310,8 





Tru B| 

103,6 

B„ 

2,0 

35,0 

3 



B,b 

2,5 

37,5 

6 



B,c 

2,45 

31,1 

9 

Tru B 2 

103,6 

B2a 

2,0 


4 



B 2b 

2,5 

37,5 

7 



b 2c 

2,45 

31,1 

10 

Tru 13-, 

103,6 

B 3a 

2,0 

35,0 

5 



®3b 

2,5 


8 



B 3c 

2,45 

31,1 

11 


725,5 





Tuong K 

194,7 

K a 

1,25 

39,3 

14 



K b 

1,5 

40,5 

19 



K c 

1,7 

40,7 

23 



K d 

2,0 

41,0 

26 



K e 

1,5 

33,2 

29 
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Bang 2.3 (tiep theo) 


1 

2 

3 

4 

5 

6 

Tixang I 

199,4 

la 


39,0 

13 



lb 


39,9 

18 



Ic 

1,3 


22 



Id 

1,5 


25 



4 

2,95 

41,2 

28 

Twang L 

199,4 

HI 

1,0 

39,0 

15 



Lb 

1.2 

39,9 

20 



L c 

1,3 

39,2 

24 



L d 

1,5 

40,1 

27 



L e 

2,95 

41,2 

30 

Tuang E 

66,2 

E a 

I 

30,6 

12 



E b 


35,6 

17 

Twang M 


M a 

2,0 


16 



M b 

3,0 

35,6 

21 

Twang canh ga irai 

46,9 

C 

6,95 

46,9 

31 

Tong cong 

1165,6 

33 


1165,6 



Bai toan 2.5: Phan khoi do betong san tieu nang cong trinh thuy loi 

Cho cong trinh (liinh 2.4), vdi chieu l ong 10m: 

Phan cilia cong trinh thanh cdc khoi do belong va an dinh trinh tit do betong. Biet 
rang nang suat ciia tram may iron Id 156 m lea. Thai gian betong bat dan dong ci'nig la 
t Jc = 2,25 gid, thdi gian van clutyen vita dong Id t V(h - 0,16 gid. Chieu day lap betong 
ditac dam la h = 0,30m. 

Khi plidn khoi can chu y may diem san: 

- So cdc mqch ngifng pliai it nhdt. 

- Cdc much di'atg phdi lech nhait. 

- Chia lam hai long do belong. 
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Hinh 2.4 

Ta chia phan ben trai cua cong trinh ra lam 4 khoi: 

T£ng dircfi cao 3,0m chia thanh khoi V, va V 2 , dai 12,5m. 

TSng tren cao 1,5m chia thanh khoi V 5 va V 6 , dai 12,0m va 13,0m. 
Ta chia phan ben phai cong trinh ra lam nam khoi: 

Tang diroi chia thanh: Khoi V 3 (dai 12,0m, cao 2,0m) 

Khoi V 4 (dai 13,00m, cao 2,0m) 

Tang tren chia thanh: Khoi V 7 (dai 6,25m, cao 1,5m) 

Khoi V 8 (dai 12,0m, chi6u cao thay doi) 


Khoi V 9 (dai 6,75m, cao 1,5m) 

Tfnh the tfch cac khoi: 

V, = [(5,0 + 8,0)0,5 x 1,5 + 12,5 x 3,0]10,0 = 472,5m 3 
V 2 = 12,5 x 3,0 x 10,0 = 375,0m J 

V 3 = 12,0 x 2,0 x 10,0 = 240,0m 3 

V 4 = 13,0 x 2,0 x 10,0 = 260,0m 3 

V 5 = 13,0 x 1,5 x 10,0 = 195,0m 3 

V 6 = 12,0 x 1,5 x 10,0 = 180,0m 3 

V 7 = 6,25 x 2,5 x 10,0 = 156,0m 3 

V g = [12,0x1,5+ (10,25 - 0,5 xl,0)1,0 + ( 2,0- ° -— +1 - ° x3,5 | 10 = 439,2m 3 

V y = 6,75 x 1,5 x 10 = 101,0m 3 

The tfch tong cong: 2417,7nv 
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Trir hai khoi V 7 va V 9 ra, the tich cac khoi khac ddu Ion horn nang suat hang ngay cua 
tram may tron betong, cho nen can phai phan chia cac khoi nay bang cac mach doc 
(song song vdi chieu dai cong trlnh) ra thanh cac khoi nho hem. 


Muon an dinh chieu rong giofi han cua cac khoi (khi van giu - nguyen chidu dai cua 
chung), ta ap dung cong thurc: 

c _ ^V.L-h ) 

o = HL S — 1 - 


Chieu rong cua khoi V 5 phai la: 


„ „ 9,5(2,25-0,16) 

IT <-= 5,Oom 

13,0.0,30 


Chieu rong khoi V, phai la: B, < 1 —- = 5,28m 

' e 1 12,5.0,30 

B 2 < 5,28m; B 8 = B 3 = B 6 < 5,52m 

B 4 = B s < 5,08m B 7 < 10,6m; B 9 < 9,86m 

Trir nai khoi V 7 va V 9 ra, can phai chia cac khoi khac ra lam hai, ba phan. 

Kho; V) phan ra lam 3 khoi; v la , V lb , v k , rong 3,33m, the tich 157,5m 3 . 

Khoi V 2 cung phan ra lam 3 khoi; rong 3,33m, the tich 125,0m . 

Cac khoi khac cung lam nhu vay (hinh 2.5). 


Bang 2.4. Bang tong ket 


Tang 

betdig 

Ten 

cac khoi 

The tich 

3 

m 

Kich thiroc cac khoi (m) 

Trlnh tu d6 betong 
(thu tu ngay dd 
betong) 

Chieu dai 

Chidu cao 

Chieu 

rong 

/ 

2 

3 

4 

5 

6 

7 

T£ng cuai 

V u 

157,5 

12,5 

4,5 - 3,0 

3,33 

1 


V| b 

157,5 

12,5 

4,5 - 3,0 

3,33 

6 


V,c 

157,5 

12,5 

4,5 - 3,0 

3,34 

2 


V 2 a 

125,0 

12,5 

3,0 

3,33 

7 


V 2b 

125,0 

12,5 

3,0 

3,33 

3 


V 2 c 

125,0 

12,5 

3,0 

3,34 

8 


V 2 a 

118,0 

12,5 

2,0 

5,00 

4 


V 3b 

118,0 

12,0 

2,0 

5,00 

9 


v 4il 

128,0 

13,0 

2,0 

5,00 

10 


v 4b 

128,0 

13,0 

2,0 

5,00 

5 
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CHUCJNj 2 - THI CONG BETONG 


Bai oan 2.6: Tinh so Iuong may thang tai phuc vu do betong 

Nan; suat may thang tai tinh bang cong thufc: 


l ck 

q trong Iuong vat nang; 

t c - thai gian mot chu ki van chuySn, g6m: 

- Thu gian trut vua vao thung tir xe « 3 phut 

- Tha gian do vua ra khoi thung » 2 phut 

- Tlvi gian nang thung len cao 

voi dp cao 5 - 30m . 1 phut 

30 - 60m.2 phut 

60 - 90m.3 phut 

K = 0,8 - he so khong d6u hoa khi chua vua vao 
thung w khi nang thung len cao. 

Vi dr: Chon so may thang tai phuc vu do belong doan 
ong khi 6 do cao 40m, co khoi licong V = 32,8m^, ban 
kinh twig binh r = 4m, chieu cao It = 2,5m (hinh 2.6). 

Biel dug: 



Thdigian bat ddtt dong ci'fng ciia ximdng 6 nhiet do 30°C la he = 1 < 9 8&- 
Thdtgian vein chuyen Vila betong den cong trifting Id t vch - 0,2 giti. 


Choi loai thang tai gieng co sire nang 0,5 tan. 

Thing chua vua betong ciia no co dung tlch 0,20m , nang 50kg. 
Thing chi chura 80% dung tlch, tire: 

0,2 x 0.8 = 0,16m 3 betong 

Luoig vua nav nang: 0,16 x 2,4 = 0,384 tain 

Thdigian mot chu kv van chuye’n vua: 

t ck = 3' + 2 1 + 2’ = 7 phut 
60 , 

Nan, suat thang tai: N = 0,16 ■ — •0,8 = 1,1 rn/h 
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Dien tfch gidi han do betong bang mot thang tai: 

s< N(t fc -t,, d ,) g U(1.9-0.2) 2 

h 0,3 

h - chieu day Idp betong dirge dam bang dam dui chan dong. 

Dien tfch dd betong cua tiet dien ong khoi: 

S| = 2rcrd 

r - ban kfnh trung binh cua tiet dien ong khoi = 4m 
d - chieu day thanh ong khoi = 0,4m 
S, = 271.4.0,4 = 10m 2 

Vay can 2 may thang tai gieng mdi kip do betong doan ong khoi nay. 

Bai toan 2.7: Thiet ke to chuc due betong khung nha nhieu tang theo phirong 
phap day chuyen 

Thi cong betong nha nhieu tang co hai gian doan kT thuat la: 

t| - thdi gian chd dgi cho den khi dirge phep dimg dan giao, coppha tren cac ket cau 
vita mdi do betong. 

t 2 - thdi gian chd dgi cho den khi thao dd dirge coppha cua ket ca'u mdi dd betong. 

Hinh 2.7 trinh bay tien do thi cong day chuydn due khung nha betong cot thep hai tang 
vdi 4 day chuydn defn la: cong tac coppha, cong tac cot thep, cong tac betong va cong tac 
thao dd coppha. 

m,, m 2 - so phan doan do betong cua khung nha tang 1 va tang 2. 
k - nhip day chuyen dom. 
n - so day chuydn dcm. 
a - so' tang nha. 

A - so ca lam viec trong ngay. 

Thdi gian dat coppha dan giao tren mot tang nha, mot mat phai bang: 

k 

m — 

A 

mat khac phai bang hoac ldn han: 

( n _ 1) —+ l i 

A 
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Hinh 2.7 
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So phan doan trong m6i tang nha: 


m. 


m 2 


A(T- t 2 ) 
k 

A(T-t 2 ) 

k 


- n +1 


-n + 1 



Qi 

Q. 


m 


a 


A(T-t 2 ) 

k 


-n + 1 



Q, - khoi luong cong tac tang thur nhat; 

Q a - khoi luong cong tac tang thur a. 

Do luan luu coppha v xac dinh bang each chia thdi gian lap dung coppha toan bo 
cong trinh T v cho th6i gian mot lan sir dung mot bo coppha t v : 


v = ^ = 

tv 


V 1 k 
> m — 

r a 


2 > 

I_ 


, k , At, 

(n-l)-- + t 2 n-l + —— 
A k 


So bo coppha: 


Z 

b = — 


m 


1 At 2 
n-l + —- 


Do luan luu coppha va so bo coppha co the xac dinh rieng re cho coppha thanh va 
coppha day. 

Vi du: Thiet ke (hi cong due khung nha betong cot thep hai tang (hinh 2.8) theo 
phitcmg phap day chuyen, vdi cac so lieu cho nhu sau: T = 35 ngay;k = 1; A = 1; t t = 2 
ngay; t 2 = 9 ngay. 

Khoi licang betong mong: 190m 3 

Khoi litong betong tang mot: 270m 3 

Khoi litong betong tang hai: 250m 3 

Tong khoi luong: 710m 3 


Phan chia khung nha theo chieu cao thanh ba dot: dot I gom cac mong cot, dot II 
g6m tang mot, dot III gom tang hai. 
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Hinh 2.8 

Tong so cac phan doan do betong la: 



in = —(T -t 2 )-n + l = j(35-9)-4 + l = 23 phan doan 
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So phan doan cua dpt thi cong III la: 

m, - — — = 9,5 phan doan 
3 26,4 

Theo kha nang dat dirpc cac mach ngirng tai cac vi tri cho phep, ta phan mPi tang nha 
thanh 9 phan doan. 

Vay khoi lirpng do betong m 6 i ca: 


a tang mot la: 

V 2 = 270 =30m 3 

2 9 

a tang hai la: 

V, = 250 =27,8m 
9 


Nhu vay la da thiet ke vupt dinh muc nang suat tir 5,3 den 12,6%. 

So phan doan m 6 i dpt dfeu tu 5 tro len, nhu vay dam bao cac day chuy 6 n thi cong 
betong lien tuc. 

So' cac phan doan cua ca ba dpt la: 

iri| + m 3 + m 2 = 5 + 9 + 9 = 23 


Thai gian thi cong betong toan bo cong trlnh la: 

u k 1 

T= ]Tm + n-l — + t 2 =(23 + 4-l)- + 9 = 35 ngay 

i / A 1 

Nhu v$y dam bao hoan thanh cong tac dung thofi gian quy dinh. 

So bo coppha mong can thiet: 

, . A.t' ^ . 1.2 . . . 

b = n -1 + —- - 4 _ i + . = 5 bo 

k 1 

t' 2 ■ thai gian cho dpi do coppha thanh, lay t' 2 = 2 ngay. 

Dp luan luu coppha cot: 


, At 2 
n -1 + —- 

k 


a , 1-2 

4-1 + — 
1 


= 3,6 vong 


So bo coppha cot can thiet: 


. , At' 1.2 _ . . 

b = n -1 + —— = 4 -1 + — = 5 bo 
k 1 
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Do luan liru cua coppha dam san: 

£m 


18 


v - 


At" „ , 1.9 
n-l + —- 4-1 + — 

k 1 


= 1.5 vong 


{'2 - thoi gian cho dpi da coppha day, lay t '2 = 9 ngay. 

So bp coppha dam san can thiet: 

At" ! .9 

b = n -1 + —- = 4 -1 + — = 12 bo 
k 1 

Bai toan 2.8: Thiet ke coppha day 

Ti'nh coppha day ta dung cac cong thuc tinh dam dan hoac dam lien tuc chiu tai trong 
phin phoi deu. 

1. Cong thuc tinh momen uon cua dam dan, chiu tai trong phan phoi ddu: 

2 

M kG/cm 

max 8 100 

q - tai trong phan bo d 6 u trcn 1cm, tinh bang kG/m; 

/ - khau dp tinh bang cm. 

2. Cong thuc tinh dp vong cua dam dan chiu tai trong phan phoi deu: 

r 5 P/ 4 3 , 

f =-cm <-/ 

384 100 El 1000 

3. Cong thuc tinh momen uon cua dam dan, chiu tai trong tap trung a giua dam: 

p/2 

M max = — kG/cm 
P - luc tap trung, tinh bang kG. 

4. Cong thiic tinh dp vong cua dam don, chiu tai trong tap trung a giua dam: 


f = - 


p r 


48EI 


cm 


5. Cong thuc tinh chieu day van d hoac chieu cao dam h: 


16 M 

d hay h = 1 max 


b[ar] u 


cm 
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THIET KE TO CHITC THI CONG 


b - chieu rong cua dam hay van (cm); 

[ct] u - ung suat uon cho phep cua g6 (kG/cm 2 ). 

6 . Tfnh cot chong do ben dirdi coppha day theo cong thuc sau: 


Mep * — 


_N_ 

cpF 


N - tai trong de len cot (kG); 

F - dien tfch mat cat cot (mat cat dac) (cm 2 ) 
(p - he so uon doc, phu thuoc vao do manh X 


x=H L 


I - chieu dai cot (cm); 

p - he so phu thuoc dieu kien chot noi hai dau cot; 
i - ban krnh chuyen hoi mat cat cot 





I - momen quan tfnh cua cot (cm 4 ); 
F - dien tfch mat cat cot (cm ). 


Neu cot hinh tron thi: i = —. 

4 

d - duong kinh cot. 

Khi biet p, I, i thi tinh dupe X; va tir X tim ra cp bang each tra bang (bang 2.5). 


Bang 2.5. Bang tra he so cp dung cho g6 



<P 

X 

<P 


9 

0 

1,00 

70 

0,58 

140 

0,16 



80 

0,47 

150 

0,14 

20 

0,97 

90 

0,38 


0,12 

30 

0,93 

100 

0,31 

170 

0,11 

40 

0,87 

110 

0,25 

180 


50 

0,80 

120 

0,22 

190 




130 

0,18 

200 



Ghi chu: Cot chong co cac giang ngang o hai dau, nen coi nhu hai dau cot bi ngam va p = 0,65. 
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CHUONG 2 - THI CONG BETONG 


Vi du: Tinh coppha day (hinh 2.9): 

- Chieu day lop be tong ben lien: 50cm 

- Khoang each ngang gii'fa hai cot chong: 2m 

- Khoang each doc giica hai cot chong: lm 

- Chieu cao cot chong: 5m 



a) Cac lute tac dung len coppha day 

1- Trong lirong ibetong tren lm dai (chi6u rong van 30cm): 


q, = 0,5 x 0,30 x 1 x 2600 : 

= 390 kG/m 

2- Lire dong do d<5 betong xuong van: 

200 kG/m 2 

3- Trong lirong ngurcri dirng tren: 

200 kG/m 2 

4 - Trong lirong xe van chuygn, c&u cong tac: 

300 kG/m 2 

5- Lire rung don g do dam may: 

130 kG/m 2 

Tdng cong hoat tai: 

830 kG/m 2 

b) Tinh chieu didy van 


Hoat tai phan pluoi tren lm dai van: 


830x30 =249 m 

100 
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THIET KE TO CHLTC THI CONG 


Tong cong Iuc phan bo tren lm dai: 

q = qi + q 2 - 390 + 249 = 639 kG/m 

Coi van nhu dam don chiu lire phan bo deu, co nhip / = 60cm (khoang each giua c;ac 
suon ngang la 60cm). 

Momen Ion nhat cua dam: 


m 1 q/ 

M max =-* — 


639x60' 


Do day cua van: 




6M 


8 100 8x100 

6x2875 


2875 kG/cm 


\l b[o] 30x98 

Ta dung van 30 x 30cm. 

c) Tinh kick thuac swan ngang (hinh 2.10) 

Luc phan bo tren thanh sucm ngang 
la luc phan bo tren dien tlch van san 
60 x 200cm. 


= 2,40cm 


60cm 


\\\\\\\ 


g 1 

i -__J 

e 



E 

*<L < ^ ^ 


60cm 

60cm 

60cm 



Van 

Stfcm ngang 


Siron doc 


J. ' 

0 phan tren ta da tmh duoc lire 
phan bo deu tren dien tfch 30 x 100cm 
la 639 kG/m. Vay luc phan bo tren 
dien tlch 60 x 100cm la: 

q = 639 x 2 = 1278 kG/m Hinh 2-10 

Ta coi thanh suon ngang la mot dam don chiu luc phan phoi deu q = 1278 kG/m 
tua len hai suon doc va nhip cua no bang 2m. 

Neu tmh them trong Iuong cua van: 

q v = 0,6 x 1 x 0,03 x 800 = 14,4 kG/m 
thi: q = 1278 + 14,4= 1293 kG/m 

Momen uon Ion nhat cua thanh sudn ngang: 


M =1*30 

m m;ix * 


1x1293x200' 


8 100 8x100 

Chon chiSu rong thanh suon la 10cm, thi chiSu cao la: 


= 64650 kG.cm 


h = 


[6M 

b[o] 


j6 x 64650 
10x98 


= y/396 « 20cm 
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CHUtJNG 2 - THI CONG BETONG 


Ki'ch thnoc thanh snon ngang la 10 x 20cm. 
Kiern tra do v5ng thanh soon ngang: 


bh 3 _ 10x20* 
12 “ 12 


6666,7cm 4 


C 

*ITL1X 


384EI 


Jj<1293x200 4 _ 

384 x 100 x 1,2 x 10 6 x 6666,7 


0,0033cm 


r 3 3x200 

*cho phcp _ 1000 - 1000 


0,60cm 


Vay- ^max ^‘cho phcp 

d) Tinh kick thuoc su&n doc (hinh 2.11) 


r——— 


---^Van 

i 


z 

i 

-Sudn nqanq 

}>>C 

L> 

> > > 


x -3 -77 Siron doc 

m.kG 

2 


L 

20 

60 

2C 


L._ 

~~ — Cot chdng 







Hinh 2.11 


Trong lnpng van truydn len snon doc (van day 3cm): 

2 m x lm x 0,03m x 800kg = 48 kg/m 
Trong lnpng hai thanh soon ngang: 


2 x 01,0m x 0,20m x lm x 800kg = 32kg 

O phan tlnh snon ngang ta da biet Inc phan bo tren dien tich 60 x 100cm la 1278 kG/m. 
Vay ta co the tmh lire phan bo tren dien tich 200 x 100cm: 


1278x200 

60 


4260kG 


Tai trong tac dung len snon doc la: 


P = 4260 + 48 + 32 = 4340kG 

Ta coi snon doc la mot dam don gian, co nhip lm, chiu hai lure tap trung: 
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THIET KE TO CHLfC THI CONG 


Momen uon ldn nhat cua no la: 


4340 

M m „ y = ——- x 20 = 43400 kG/cm 


Chon chiSu rong cua sucm doc la 10cm thi: 

I 


, 6M 6 x 43400 ,, „ 

h = /-= ,- « 16,3cm 

b[a] V 10x98 


Kfch thudc cua sucm doc la 10 x 20cm. 
e) Tinh cot chong (hinh 2.12) 



Hinh 2.12 


Tai trong tac dung len cot chong la phan lire phan bo tren dien tich 1 x 2m, nhir da 
tinh a tren, thi bang 4340kg, chua ke trong luong sucm doc. 

Trong luong suon doc: 

0,10m x 0,20m x lm x 800 = 16kg 
Tai trong truyen len cot chong: 


4340 + 16 = 4356kG 


Phucfng phap tinh cot chong la chon tiet dien cot trude, roi kiem tra kha nang chiu 
nen, kha nang chong uo'n doc. Neu tiet dien thoa man hai dieu kien tren la duoc. 

Ta chon cot chong g6 tron, ducmg kinh 15cm. 

Ban kinh chuyen hoi cua hinh Iron: 


• d 15 

i = — - — = 3,75cm 
4 4 
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CHUGNG 2 - THI CONG BETONG 


Hai dau cot chong co cac giang ngang, nen coi nhu hai dau ngam, ta lay: 

fi = 0,65 


Do manh: 

Tra bang 2.5, ta co: 


voi: 


Dien ti'ch cua cot: 


p/ 0,65x500 

A -= — —-o / 

i 3,75 

X = 80.cp = 0,47 

X = 90 .cp = 0,38 

X = 87.<p = 0,47 ~ °> 38 )7 = Q j 

10 

F = tiR 2 = 3,14 x 7^5 : = 175cm 2 


N 


CT = 


4356 =62,2 kG/cm 2 


cpF 0,41x175 
a = 62,2 kG/cm 2 < [o] non = 67 kG/cm 2 
Nhir vay cot <j)15cm khi chiu lire nen thi khong bi oan. 

Bai toan 2.9: Thiet ke coppha thanh 

a) Cac htc ngang tac dung len coppha thanh (phu luc 5) 

1- Tai trong dong do d6 betong vao coppha: 

P d = 200 kG/m 2 (lirong betong d6 < 200 lit) 

P d = 400 kG/m 2 ) (lirong betong do 200 -r 700 lit) 

2- Tai trong ngang cua vifa betong khi do va dam: 

- Dam bang tay: P = 1500H + P d 

- Dam bang may: P = yH + P d 

y - dung trong cua lm 3 betong; 

H - chieu cao lop betong sinh ra ap lire ngang. 

+ Khi dam tay thi H lay bang 16p betong d6 trong 4 gib 
+ Khi dam bang dam dui: H = 0,75m. 

+ Khi dam bang dam ngoai: H = 2R. 

+ Khi dam bang dam mat: H = R 

R - ban kfnh tac dung cua dam may. 
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THIET KE TO CHUC THI CONG 


Vi die Hinh 2.13 la cd'ppha mot tudng belong due bang thung dung vua nho va diinn 
bang dam dui. Tai trong ngang la: 

P = yH + P d = 2500 x 0,75 + 200 = 2075 kG/m 2 



Hinh 2.13: 

1. Van doc; 2. Sitdn ngang; 3. Suan doe kep; 4. Bulong giang; 
5. Khung chdng xien; 6. Day thep giang; 7. Bulong neo. 


b) Tinh chieu day van (hinh 2.14) 


Neu dung van rong 25cm, thl lire phan b6 tren 
lm dai: 

2075 


q = 


= 518 kG/m 


1 q I 1 1 518 --2 

va: =-x-= — x-x60 

m “ x 8 100 8 100 



Hinh 2.14 


= 2420 kG.cm 
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CHUONG 2 - THI CONG BETONG 



6 x 2420 
25x98 


^5,9 = 2,43cm 


lay d = 3cm. 

Neu dung van rong 30cm, thi: 

2075 x 3 


q = 


10 


=623 kG/m 


M m .. v = -x — x60 2 = 2900 kG.cm 

max g 1Q0 


d = 


6x2900 


V 30x98 


= 2,43cm 


lay d = 3cm. 

Ki6m tra do vong cua van rong 25cm: 


5 q/ 4 _ 5x518x60 4 

384^ 100EI ~ 384x 100x1,2xl0 6 x54 


0,017cm 


Momen quan tinh: 


I = 


bh 3 

12 


25 x 3 3 
12 


- 54cm 4 


Do v5ng cho phep: 

f = —-—/- —— - 0,18cm > 0,017cm 
1000 1000 

c) Tinh kich thuoc sudn ngang (hinh 2.15) 

Ta coi suon ngang la mot dam don gian, chiu lire 
phan phoi deu ma goi tira la hai thanh suon doc kep, 
icach nhau 100cm. 

Chi6u cao cua lop vua betong sinh ra ap luc ngang 
Ion nhat U 75cm, nhufng de dam bao an toan ta coi 
•ap lire ngmg ay do mot thanh suon ngang chiu, 
chieu cao op belong truyfen ap luc ngang vao thanh 
•ay la 60cn. 



Hinh 2.15 
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THIET KE TO CHUT THI CONG 


Vay lire phan bo tren 1 met dai thanh sirdn ngang la: 
2075 x 60 


q = 


100 


= 1290 kG/m 


»» 1 ql' 

M max =TX- 


1290 x 100 


= 16125 kG.cm 


8 100 8x100 

Neu chieu rong thanh sirdn ngang la 5cm, thl chiSu cao h la: 


u |6 x 16125 1A 

h =-= 14cm 

V 5x98 

Ta lay kfch thirdc thanh sirdn nay la 5 x 15cm. 
Kiem tra lai do vong cua thanh siron ngang: 


f 

*rrv.tv 


5q f 


5x1290x100 


‘max 


i = 


384EI x 100 384 x 100 x 1,2 x 10 6 x 1406 


= 0,0096cm 


bh 

12 


5x15 

12 


=1406cm' 


f. 


cho phep 


1000 1000 

d) Tinh kick thtfdc su&n doc kep 

Ta lay trudng hop bat lpi nhat khi 
thanh sirdn ngang nSm giua hai 
bulong giSng, tdc la no 6 each bulong 
giang 50cm. Ta coi thanh sirdn doc 


3 . 3x100 f 

/ =-= 0,30cm > f ma 


max 



ma goi tira la nhung bulong giang ay, 
dam nay chiu lire tap trung d chmh 
gida (hinh 2.16). Hinh 2.16 

Dien tfch ma dinh la bon bulong bang 1m 2 . Tai trong phan bo deu tren dien tfch ay diroc 
truyen tap trung len thanh siron doc kep. Vay lire tap trung len mot thanh sudn doc don la: 

p _ 2075 _!Q38kG 
2 

w P / 1038x100 

M....... = — = ——-—— = 25950 kG.cm 

max ^ ^ 


72 



CHUtSNG 2 - THI CONG BETONG 



^max ^ ^cho phiip 0,30cm 

e) Kiem tra coppha chiu tai trong gid khi chua due betong tuang (hinh 2.17) 

Luc gio: 100 kG/m 2 
Chi6u cao tuang: 4m 

Coppha tuang duac giu chong gio bang khung chong xien va day thep giving, cu each 
4m mot. 

Neu gio thoi til trai sang phai thi toan bo khung chong xien chong lai sure gio lat. 

Neu gio thdi tir phai sang trai thi day thep giang va bulong neo giu chan van khuong 
chong lai sire gio lat. 

Dien tlch chiu luc cua mot khung chong hoac cua mot day thep giang la4 x 4 = 16m . 
Luc phai chiu la: 100 kG/m 2 x 16m 2 = 1600kG 
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THIET KE TO CHUG THI CONG 


• Tmh thanh chong xien AB: 

Luc phan bo d£u tren lm dai cua dam thoi dau: 

q = 1222 = 400 kG/m 

4 

Lay momen doi v6i diem C, ta co: 

— ' r 

M c = (R, xCK)- q/x- 


= (R,x 1,5sin45°)- 400x4x— =0 

2 / 


400x4x2 


= 3047kG 


Lay momen doi vdi diem A, ta co: 


(R 2 x l,5)-(q/x0,5) = 0; 


400 x 4 x 05 = 534kG 

*• i r 


He so an toan chong lat K = 1,3. 

Thanh AB chiu nen doc tho, ma [a dp ] = 67 kG/cm 2 
Vay dien tfch thanh AB: 


c 1,3x3047 cn 2 
Fab = ~ ~ ~ = 59cm 


Kich thuoc thanh AB: 6 x 10cm. 


• Thanh CB chiu keo doc thd, ma [a dp ] = 120 kG/cirf 
Dien tfch thanh CB: 


K.R 2 _ 1,3x534 

KJ __ 120 


= 5,8cm 2 


Vay dien tlch toi thieu cua thanh CB la: 2 x 3cm. 

• Khi gio thoi tu phai sang trai thl day thep giang. 6 va bulong neo 7 chfi'ng lai: day 
giang chiu mot nua luc gio va bulong neo chiu mot nuta (hinh 2.16). 
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CHUONG 2 - THICONG BETONG 


Lire gio thdi vao mat coppha ma day gilng phai chiu la: 

Lay he so an toan chong lat la: K = 1,3. 

Kha nang chiu keo cua day thep la 2250 kG/cm . 

Vay dien tfch tiet dien day thep la: 


F. = 


1,3x920 

2250 


- n 


1600 
2cos30° 


2 

Dung 2 day thep (j)6min, ta co Fa = 0,55cm . 


= 920kG. 



THIET KE TO CHLTC THI CONG 


Churong 3 

THI CONG LAP GHEP 


Bai toan 3.1: Chon day cap 



Hinh 3.1 


Noi lire S trong m6i nhanh day khi cau mot vat nang G tfnh bang cong thirc: 



G - trong luong vat cau; 
n - so nhanh day cau; 

m - he so khong d^u hoa trong cac nhanh day: 


khi n = 1 -r 2 thi m = 1 
n = 4 -r 8 thi m = 0,75 

cp - goc nghieng cua nhanh day so vciri duong thang dung; 
a - he so phu thuoc goc nghieng cua nhanh day. 
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CHUONG 3 - THI CONG LAP GHEP 


Che do lam viec cua day cap 

He so an toan K 

- D^y cap giang cot tru, thap 

3,5 

- Day cap nang vat cua may tdi 


quay tay 

4,5 

chay bang dong co: nho 

4,5 

trung binh 

5,5 

ldn 

6 

- Day cau vat co moc hoac khuyen 6 hai dau (khong cuon bo la'y vat) 

6 

- Day cau cuon bo lay vat 

8 


Luc thiet ke day cap (luc lam dut day cap): 

R = K.S 

K - he so an toan; 

Vi du 1: Chon difdng kink day cap dung lam day neo giang cot tru, noi life trong day 
nay la: 2000kG. 

Day cap dung lam day neo giang thuoc loai day cap cung, cau true 6x19+1 (xem bang 
3.1 tfnh nang kl thuat cua cac day cap). He so an toan K lay bang 3,5. 

Luc thiet ke day: R = K.S = 3,5 x 2000 = 7000kG 

Gia sir sgi thep trong cap co cucmg do chiu keo la or = 140 kG/mm 2 , tra bang ttnh 
nang k! thuat cua cac loai cap cung, ta chon cap chiu duoc lire keo dut la 8620kG, 
v6i ductng kfnh la 14mm, trong lugng m6i met dai cua cap la 0,69kg. 

Lam bai toan ngugc lai, neu cong trubng co s£n loai cap duang kfnh 14mm nay 
roi, thl tai trong cho phep cua no la: 


S = 8620 : 3,5 = 2466kG 

Vidu 2: Chon loai vd difcfng kinh day cap che tao thanh mot day can hai nhanh, 
mang mot vat nang G = 2000kg; goc ngliieng cua moi nhanh day la cp - 30°. 

Voi goc cp = 30°, thi he so a = 1,15. 

Noi luc trong m6i nhanh day la: S — x 1,15 = 1150kG 

Chon day cap m6m, cau true 6 x 37 + 1 de lam day cau cuon bo lay vat: 

He so an toan lay la: K = 8 

Luc thiet ke day la: R = 1150 x 8 = 9200kG 
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THIET KE TO CHUC THI CONG 


y 2 ■} m. 

Gia sir sgi thep trong cap c6 cubng do chiu keo a = 150 kG/mm , khi tra bang ta se 
chon dupe loai cap chiu dugc lire keo dirt la: 10450kG, vdi duong kfnh la - 15,5mm. 

Trucmg hop goc nghieng cp cua m6i nhanh day cau khong phai la 30°, ma la 60°, thi: 

He so a la 2 

Noi luc trong m6i nhanh day la: 


2000 

2 


x2 = 2000kG 


Luc thiet ke day: R = 2000 x 8 = 16000kG 
Khi nay duemg kfnh cap phai la: 19,5mm. 


Bang 3.1. Bang tmh nang kT thuat cua day cap 


Duong kinh 
cap 

(mm) 

Trong lupng 
met dai cap 
(kg) 

Luc lam diirt day cap R (kG) 

•» 2 

khi cuong do chiu keo cua spi thep la kG/mirT 

140 

150 

160 

170 

1 

2 

3 

4 

5 

6 

Cap cirng cau true 6x19+1 

11,0 

0,42 

5240 

5590 

5960 

6340 

12,5 

0,54 

6800 

7310 

7790 

8270 

14,0 

0,69 

8620 

9220 

9850 

10450 

15,5 

0,85 

10600 

11350 

12150 

12900 

17,0 

1,03 

12850 

13750 

14700 

15600 

18,5 

1,22 

15300 

16400 

17500 

18550 

20,0 

1,43 

17950 

19250 

20550 

21800 

22,0 

1,66 




1BH 

23,5 

1,90 

23800 

25500 

27250 

28950 

25,0 

2,17 

27200 

29150 

31150 

33100 

26,5 

2,45 





28,0 

2,75 

34400 

36850 

39350 

41800 

31,0 

3,40 

42550 

45600 

48650 

51700 

Cap mem cau true 6 x 37 + 1 

8,7 

0,26 

3200 

3430 

3660 

3890 

11 

0,41 

4990 

5340 

5700 

6060 
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CHUONG 3 - THI CONG LAP GHEP 


Bang 3.1 (tiep theo) 


/ 

2 


4 

5 

6 

13 

0,59 

7200 

7720 

8240 

8730 

15,5 

0,80 



11150 


17,5 

1,05 



14600 

15500 

19,5 

1,33 



18450 

19650 

— 

22,0 

1,65 




24350 

24,0 

1,99 

24300 

26000 

27750 

29500 

26,0 

2,38 

29000 

31100 

33150 

35250 

28,5 

2,67 

33750 

36200 

38600 

41000 

30,5 

3,22 

39350 

42150 

45000 

47800 

32,5 

3,68 

45000 

48250 

51450 

54650 


Bai toan 3.2: Tinh don treo 


Vi du 1: Xcic dinh siic edit cua mol don treo, ddi 8.2m, dung de ndng nlulng ket can 
belong cot ihep Ion, lorn being hoi ilumh thep hinh U N°30, R = 24000 kG/cm 2 , he so 
dien kien lam vice y ( . = 0,85 (hinh 3.2). 


Trong luang vat cau tac dung vao don treo duoi dang hai lure tap trung — hudng 


xuong duai va diroc can b4ng bang mot lire F hirong ngirac len. Nhir vay thi don treo lam 
viec nhir mot dam don gian dat tren hai goi tira, chiu tac dung cua mot lire tap trung o 
chi'nh giura dam. 


Momen uon 16n nhat trong tiet dien don treo: 


M 


_ FJ _ Ey.-V 


max 


4 4 

Trong do: 

y a - he so an toan: y <( = 1.1; 
k d - lie so dong hoc; k t , = 1,1. 
Fx 1,1 x 1,1 x 8,2 


M 


max 


2,5F 


Xac dinh kha nang chiu lire cua don 
(momen u6n tdi han) khi da biet tiet dien 
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THIET KE TO CHUG THI CONG 


va khang luc tfnh toan R, biing cong thuc: 

M < R y W 
2,5F < R.y c .W 

Tir do tfnh ra sire eSu cua don treo: 

F < R.y c .W/2,5 = R.y c .2W x /2,5 = R.y c .W x /l,25 

= 2400 x 0,85 x 387/1,25 = 6,44 x 10 3 kG « 6,5T 

trong do: W x = 387cm 3 - momen khang cua mot thanh thep hlnh U (tra bang vd thep 

hlnh U) co N°30. 


Trong lucmg don treo: 31,8 kg/m x 8,2 x 2 = 521,5kg 

Bang tra thep hlnh U: 


N° thep hlnh 

Trong luong lm dai 

w 

X 

16 

14,2 

93,4 

18 

16,3 

121 

20 

18,4 

152 

22 

21 

192 

24 

24 

242 

27 

27,7 

308 

30 

31,8 

387 

33 

36,5 

484 

36 

41,9 

601 

40 

48,3 

761 


Vi du 2: Xdc dinh site can cua mot thanli ddn ngang treo bang hai nhanh day cap, co 
goc nghieng so voi dudng thang dung la a - 45° (hinh 3.3). 

Thanh ngang nay lam bang thep ong, dudng Icinh ngodi D = 102mm, thanh ong day 
t = 6mm, chieu dai thanh I = 4m, loai thep Ct-3, khang luc tlnh toan R = 2350 kGIcm 2 . 

He so dong hoc: k = 1,1. 

He so dieu kien lam viec: y = 0,85. 

Trong luong vat cau la F. 

Thanh don co nhiem vu vang ngang de’ cho vait treo khong bi bien dang do cac day 
cau xien tac dung vao vat treo. 
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CHllONG 3 - THI CONG LAP GHEP 



1 - 1 



Noi lac trong thanh don: N = — tga = — tg45" = — 

Tir do rut ra: F = 2N (a) 

Kha nang su dung thanh don nay bi gicfi han boi dieu kien on dinh: 

N gh = cpRyA (b) 

R - khang lire nen cua thep; 


(p - he so uon doc; 


y - he so dieu kien lam viec; 

A - tiet dien ngang cua ong thep 


A = —(D 2 -d 2 ) = — 
4 4 

3,14 


D 2 -(D-2tr 


10,2 -(10,2-2.0,6r 


= 18,1cm" 


Momen quan tfnh cua ong tmh b4ng cong thde sau: 


J = — (D 4 -d 4 ) = — (10,2 2 -9,0 2 ) = 209cm 4 
64 64 


Ban kfnh quan tfnh: 


Dp manh: 


i = JT/ a = ^209/18,1 = 3,4cm 



i 


1x400 

3,4 


* 118 
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THIET KE TO CHUG THI CONG 


He so uo'n doc 9 tlm bang each tra bang 3.2. Voi X = 118, R = 2350 ta tim dirge: 
cp = 0,437. 

Kha nang chiu lire cua thanh don treo nay tinh theo cong thurc (a): 

F gh = 2Ngh = 2 x 0,437 x 2350 x 0,85 x 18,5 » 31400kg 
Don treo nay co the c^u dirge nhirng vat nang toi 30 tan. 


Bang 3.2 


Do manh 

He s6 uon doc cua cac thanh chiu nen bang thep 

2 

vbi cirbng do tfnh toan R (kG/cm ) nhu sau: 


2000 

2400 



3600 

4000 


0 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

10 

0,988 

0,987 

0,985 

0,984 

0,983 

0,982 

0,981 

20 

0,967 


| 

0,955 



0,946 

30 

0,939 

0,931 


| 


0,905 

0,900 

40 

0,906 

0,894 

0,883 

0,873 

0,863 

RrTjR 

0,846 

50 

0,869 

0,852 





0,785 

60 

0,827 

0,805 

0,785 

0,766 

0,749 

0,721 

0,696 

70 

0,782 

0,754 

0,724 

0,687 

0,654 

0,623 

0,595 

80 

0,734 

0,686 

0,641 



0,532 

0,501 

90 

0,665 

0,612 

0,565 

0,522 

0,483 

0,447 

0,413 

100 

_ 

0,599 


0,493 

0,448 

0,408 

0,369 

0,335 




0,427 




1 

120 



0,366 


0,287 

0,260 

0,237 

130 

0,425 

0,364 

0,313 

0,276 

0,247 

0,223 

0,204 

140 

0,376 

0,315 

0,272 

0,240 




150 






0,171 

0,157 

160 



0,212 

0,187 




170 






0,136 


180 





0,135 



190 

0,210 

0,177 

0,154 

| [ | 

0,122 

0,111 

0,102 

200 

0,191 

0,161 

0,140 

mm 

0,111 

0,101 

0,093 

210 

0,174 

0,147 

0,128 

0,113 

0,102 

0,093 

0,085 

220 

0,160 

0,135 

0,118 

0,104 

0,094 

0,086 

0,077 
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CHUUNG 3 - THI CONG LAP GHEP 


Bai toan 3.3: Chon can true lap ghep 

Chon nipt can true de Idp ghep toan bo can kien due san (bang 3.3) cua mot be chua 
nude 2000nr (hinh 3.4). 


Bang 3.3 


Cac loai c&'u kien 

Ky hieu 
ca'u kien 

S6' luong 

Trong lucrng (ta'n) 

Mot cau ki6n 

Tong c6ng 

KhC'i mong cot 

M-l 

27 

0,3 

8,1 

C6t giQa 

C-l 

1 

2,3 

2,3 

C6t 

C-2 

27 

0,8 

21,6 

Mu cot 

MC-1 

1 

3,3 

3,3 

T£m titong 

T-3 

48 

2,5 

120 

Ta'm mai va kich thuoc 





3,12-0,45x4,25 


10 

3,3 

3,3 

3,12- 1,82 x 3,64 


17 

2,8 

47,6 

3,13-2,21 x 3,49 


24 

2,2 

52,8 

Ong tru 16 cua 

LC-1 

4 

0,5 

2 

Tong c6ng 

159 


290,7 




















































THIET KE TO CHUG THI CONG 


Ta xet hai phutmg an chon c^n true lap ghep: 

Phitong an 1: Can true chay tren bo ho mong va lap ghep toan bo cac cau kien cua 
be chira. 

Phitang an 2: Can true chay tren day be va lap ghep phan cong trinh o chlnh giura co 
ducmg kmh 10 m (d 6 can true con co chd chay quanh trong ho dao) sau do can true chay 
tren mat dat de lap ghep tuong va cac tarn mai ngoai ria con lai. 

Phixang an I: Can true chay tren ba ho dao 

1. An dink cac thong so can Idp (kink 3.5) 



Hinh 3.5 

O day cau kien nang nhat lai o xa nhat doi v6i true quay cua may, do la khoi mu cot o 
chmh giura be chiJa, ta chon cac thong so cau lap theo cau kien nay la du. 

Trong luqng vat cau: Q 0 = 3,3 ta'n 

Chieu cao nang moc cau: H m = h 0 + h, + h v + h d 

H m = (4,8 - 2,5) + 1,0 + 0,35 + 2,5 = 6,15 
Do voi thiet ke (tlnh den mep banh xe cSn true): 

d 24 

R () = — + e + h b cotgcp = — + 0,5 + 2,5cot g45° = 15m 

2. Chon can true 


Do voi thiet ke la 15m, thi tay can phai dai tren 20m. Theo so tay can true ta chon 
nhung can true tu hanh nao co tay can dai tCr 20m tro len, co sure true ldn hon 3,3 tan 6 
do vdi khoang 15m. 
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CHUONG 3 - THI CONG LAP GHEP 


Chom ra duoc hai loai can true sau: 

- Cam true tu hanh banh xich CKG-25, ta can dai L = 20m va chieu rong cua hai banh 
xe B = 4,1m. 

- C£n true tu hanh banh hai K-252, tay can dai L = 25m va chieu rong banh xe 
B = 4,2m. 

Kifem tra xem cac tinh nang ki thuat cua chn true co dap ung ducrc cac thong so chu 
ldp cau kien khong: 

- Doi vofi can true CKG-25: 

d B 24 4 1 

R () = - + e + h b cot g(p + — = — + 0,5 + 2,5cotgcp + ~ = 17,05m 

Tra d6 thi tlnh nang ciin true a do vai R = 17,05, ta duoc: 
h = 13m > H m = 6,15m 
Q = 4,5 tan >Q 0 = 3,3 tan 


- Doi vai can true K-252 


24 4 2 

R = — + 0,5 + 2.5coigcp = -—■- = 17,10m 

2 2 


Tra so tay ta co: H = 18,5m > H m = 6,15m 

Q = 3,35 tan = Q 0 = 3,3 tan 

Gia thue mot ca may cua edn true CKG-25 la 1.900 d 6 ng, con gia thue cua chn true 
K-252 la 2.700 dong (xem phu luc 1 ), vay ta chon loai can true thu nhat. 

3. Xac dinh cac chi tieu kinh te lei thuat cua phuong an lap ghep 

6 day yeu cau xac dinh ba chi tieu sau: 

- Thai gian lam viec cua can true tai cong trirang 

- Gia thanh la p ghep mot tan cau kien 

- He so tan dung sue cau 

a) Thai gian turn vice cita can true tai cong tntdng: 


V 

T = — + Zt. 
N„ 


V - tong khoi 1 uang lap ghep; 

N s - nang suat sir dung cua can true trong 1 ca; 
Zt c - thoi g;ian r,hao, lap va chav thu cua can true. 
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THIET KE TO CHUT THI CONG 


Nang suat can true tfnh bang cong thirc: 


N x - q • 


480 


l ch 


K t 


q - trong luqng binh quan mot dom vi cau lap, tan; 

t ch - thai gian trung binh tren mot chu ki thao tac cua can true (tire thbi gian truing 
binh mot lan cau lap), phut: 

K, - he so sir dung can true theo thai gian (K, = 0,7 - 0,85); 

480 - thdi gian mot ca, tinh bang phut. 

Bay gib tim each xac dinh may dai luqng mbi nay: 

- Trong luqng binh quan mot dan vi cSlu lap: 


q = 


290,7 

159 


1,8 tan 


- Thbi gian mot chu ki thao tac (tinh theo phut), lay theo so lieu cho trong bang 3.4. 
Thbi gian trung binh mot chu ki thao tac cua can true: 

t _ jjN| +t 2 N 2 +t 3 N 3 +t 4 N 4 
ch N,+N 2 + N 3 +N 4 


19x27 + 77x28 + 24x48 + 25x52 
27 + 28 + 48 + 52 


33 phut 


Bang 3.4 



Lap 

mong 

Lap 

cot 

Lap 

tarn tuong 

Lap 
tam mai 

Thai gian thao tac cua cong nhan 
(bude, chinh, thao day) 

15 

72 

21 

21 

Thai gian hoat dong cua may 

4 

5 

3 

4 

Thbi gian mot chu ki (phut) t n 

19 

77 

24 

25 


420 

Nang suat can true: N =l, 8 x-- x0,82 = 18,8 tan/ca 

33 

Thai gian lap ghep toan bo cac ket ca'u b 6 chua: 


290,7 

18,8 


= 15 ca 


Thbi gian thay doi tay can cua can true CKG-25 lay theo so tay can true nhu sau: 
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CHIXJNG 3 - THI CONG LAP GHEP 


Thcfi gian lap can: 23 gia - cong 

Th&i gian thao can: 16 gia-cong 

Thai gian chay thir: 10% thcfi gian lap can 

Doi cong nhan thao lap can gom 4 ngircfi: 

23 + 23x0,1 + 16 


It. 


7x4 


- 1,5 ca 


Tong thai gian lam viec cua can true tai cong truang: 

T= 15+ 1,5* 17 ca 


b) Gia thank lap ghep mot tan can kien (khong ke cac cong tac cluian bi khac) 

G _ l,08G cm + 1,5IC 
N s 

G cm - gia thue mot ca may can true CKG-25; 

£C . tong tien cong lao dong cua cac cong nhan lap ghep. Thanh phan cua to cong 
nhan nay gom 5 ngufri (1 nguefi bac 5, 1 nguai Me 4. 3 nguai bac 3). 


IC = 64 + 57 + 50 x 3 = 271 d6ng 
1,08 - he so phu phi cho cac true tiep phi khac; 

1,5 - he so phu phi ve tien cong. 

Gia thanh lap ghep mot tan cau kien bang can true CKG-25 la: 


G = 


1,08x1900 + 1,5x271 
18,8 


131,6 dong 


c) He so tan dung sue edit (khi can true lap ghep nhieii loai edit kien), xac dinh bang 
cong thue: 

K _ k,n, + k 2 n 2 +-..k,n, 


n, + n 2 + ... + n, 


n,, .... n, - so luang tung loai cau kien; 

k |( .... k, - he so tan dung sue cau khi can true lap ghep tung loai cau kien i. 


k, =iL k , k = »L 

Qi Q 2 . Q, 


g] 


gj 


g, - trong luang cau kien loai i; 
Q, - sue true a do vdi thiet ke. 
Theo hinh 3.6, lap bang 3.5. 
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THIET KE TO CHLfC THI CON< 



Cau kien 

S6 

lucmg 

n 

Trong 

luong 

g 


1 

2 

3 


TM-2 


3,3 


TM-3 

17 

2,8 


TM-4 

24 

2,2 


MC-1 

1 

3,3 


C-l 

1 

2,3 


C-2 

10 

0,8 


C-2 

17 

0,8 
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Hinh 3.6 


Bang 3.5 


Do v 6 i 

thiet ke 

R 

Sire cau a do vori 

thiet ke 
(tan) 

He s 6 ' t|n dung sire c£u 
khi lap tirng loai cau kien 

k i 

4 

5 

6 

15 

6,2 

3 3 

k '^r 0 - 53 

10,25 

10,8 

- 2 - 8 =0,26 

10,8 

R min = 7 

17,0 

2 2 

= — = 0,13 

17 

17,5 

4,5 

3 3 

= — = 0,73 

4,5 

17,5 

4,5 

2 3 

= — = 0,51 

4,5 

12,5 

8,0 

-”. 0.10 

8 

_ _ _ _ _ _ — 


14 


8,5 


14,0 































CHUtJMG 3 - THI CONG LAP GHEP 


Bang 3.5 (tiep theo) 


1 

2 

3 

4 

5 

6 

M-ll 


0,3 

12,5 

8,0 

k ; = — = 0,04 

1 8 

M-ll 

17 

0,3 

8,5 

14,0 

= — = 0,02 

14 

T-3 

48 

2,5 

D 

lv min 

17,0 

= — = 0,15 

17 

LC-1 

4 

0,5 

D 

lv min 

17,0 

= ^,0,03 

17 


He so tan dung sue cau cua true can CKG-25 


0,53x10 + 0,26x17 + 0,13x24 + 0,73x1 + 0,51x1 + 0,1x10 

10 + 17 + 24 + 1 + 1 + 10 + 17 + 10 + 17 + 48 + 4 

0,06x17 + 0,04x10 + 0,02x17 + 0,15x48 + 0,03x4 . 

+-= 0,15 

10 + 17 + 24 + 1 + 1 + 10 + 17+10 + 17 + 48 + 4 


Dung mot can true de lap qua nhifiu loai cau kien nen he so K thap. 
Phuong an II: Can true chay o'day va tren b&hd dao 

a' 7 

1. An dinh cac thong so can lap (hinh 3.7) 



Hinh 3.7 

a) Khi eSn true dung a trong ho mong de lap ghep cac ket cau cua phan chfnh giua be 
chufa thl co the’ chon can true theo do voi nho nhat cua tay can. Khi xac dinh cac thong 
so cau lap can xet toi chieu cao nang moc cau H m va trong luong ca'u kien cung dung cu 
treo buoc Q (bang 3.6). 
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THIET KE TO CHlTC THI CONG 


Bang 3.6 


Ten 

ciu kidn 

Kf 

hieu ciu 
ki 6 n 

Dac diem ciu kien 

Cac thong so ciu lap 

Trong 

luong 

(tin) 

Do cao 
mat tren 
(m) 

Trong luong + 
dung cu 
treo buOc 

Q 

Chiiu cao 
ning 
moc ciu 

H 

Do vdi 
thiet ke 

R 

Mong cot 

M-l 

0,3 

0,3 

0,34 

3,2 

D 

^min 

Cot 

C-l 

2,3 

4,8 

2,32 

7,7 

D 

^min 

Tim mai 

TM-2 

3,3 

5,2 

3,34 

8,2 

- 


Tru tarn mai ra, cac ciu kien khac nhu mong cot, cot duoc lip voi do vdi R min cua 
tay cin. 

De lip tim mai ta xac dinh chiiu dai tay cin L va do vdi tay can R theo goc nghieng 
cua no doi vdi dudng nim ngang, sao cho tay can do gan cac ket ciu cong trinh nhat. 

Thong thudng ngudi ta xac dinh do vcri R cua tay can bing phtrong phap ve so d6 
(xem sach Thi cong lip ghep trang 550), cung co the xac dinh bing cong thurc (khi tay 
cin khong co mo) nhu sau: 


tga = 


! H-c + e 


a - goc nghieng cua tay can so vdi dudng 
nim ngang, khi tay cin iy co chiiu dai toi 
thieu L min du de phuc vu cong trinh nay 
(hinh 3.8); 

H - d6 cao cua noi dat ciu kien; 

c - khoang each tu mat dat den khorp 
quay cua tay can; 

e - khoang each an toan, lay bing 1,4m; 

a - khoang each tir cot o gan can true den 
duOng thang dung di qua moc cau. 



/4,8 —1,6 +1,4 ,„ c 

,ga l —ii— =U5; 


a = 51°20' 


90 



























CHUONG 3 - THI CONG LAP GHEP 


Chieu dai nho nhat cua tay can la: 


4.2 


+ 1.0 


^min 


I + i _ 4,8 +1,4- 1,6 ^ ^_ 

1 2 sin 51°20' cos5r20' 


9,61m 


Ta chon chieu dai tay can: L > 10m. 
Do vdi R cua tay cdn: 


R = 


4,8-1 ,6 + 1,4 | 4,2 
tga 2 


+ 1 + 1,2 — 6,55m = 7m 


a day 1,2 - khoang each tir khdp quay tay can den true quay cua can true. 
Chidu cao nang moc cau H m du de lap cau kien vao vi tri: 

H m = 4,8 +1,0+ 0,4 + 2,0 = 8,2m 


Chieu cao toi da nang moc cau, khi tay can dai L = 10m va chieu dai nho cua rong 
roc theo moc caiu h t1 = 1 , 2 : 

H max = Lsina + c - h d = 10sin51°20' + 1,6 - 1,2 - 8,21m 

Nhir vay la can true mang tay can L = 10m, da co du do cao de lap tarn mai vao vi tri. 

b) Khi can true chay tren bo ho dao, de lap phan be chda con lai, no phai vdi xa hon 
do vdi nho nhat cua no, vi con each ranh dao. 

Nhung cau kien lap ghep trong dot II nay la TM-3, TM-4, T-3 va LC-1, trong do thi 
tarn mai TM-3 la cau kien vira nang nhat (2,8 tan) vita xa nhat. 


Q = 2,8 tan 


R = — + 3,5 + 0,5 + 2,5.cotg45°+— * 10m 
2 2 

ChiSu rong B cua cac can true tu hanh nho, banh hoi thuong la B = 3,4m. 

2. Chon can true 

Dira theo cac thong so cau lap da xac dinh dupe a tren, ta chon can true lap ghep theo 
nhung tinh nang kT thuat cua chung (bang 3.7). 

Trong dpt II khong xet cac cau kien TM-4, T-3 va LC- 1 , vi chung vira nhe hon, vua 
gan can true hon so vdi cau kien TM-3. Can true nao lap dupe ca’u kien TM-3, se lap 
dupe cac cau kien con lai. 
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THIET KE TO CHUC THI CONG 


Bang 3.7 




Cac th6ng so c£u lap 


Tfnh nang kl thuat ciia can true 

Dot 

Ten va 
ky hieu 
ca'u 

kien 

Trong 

luong 


Do voi 

thiet ke 

Cac loai 
can true 
sir dung 
dupe 

Sire true 

Chieu 

cao 

moc 

cau 

Do 

vdi 

Chi6u 

dai 

tay can 



(ta'n) 

cau (m) 

(m) 


Q 

H 

R 

L 


Mong 




K-32 

0,98 





cot 

M-l 

0,34 

3,2 

R min 

E-303 

0,49 

H 

H 

B 






K-32 

2,45 

10,3 

mm 

9 

I 

Cot 

C-l 

2,32 

7,7 

R min 

E-302 

2,94 

12 

■ 

12,5 






E-303 

2,7 

12 


12 


Ta'm 




K-104 

4,02 

8,1 

7 

10 


mai 

3,34 

8,1 

7 

K-102 

4,9 

8,4 

7 

10 


TM-2 




E-801 

6,9 

8,5 

7 

11 


Ta'm 




K-102 

3,0 

6,2 

10 

10 

II 

mai 

TM-3 

2,8 

6,15 

10 

E-801 

4,6 

6,5 

10 

11 


Theo so lieu trong bang 3.7 thi chi co hai can true: 

K-102 voi tay can L = 10m 
E-801 voi tay edn L = 1 lm 

dap ung dupe diSu kien lap ghep cong trinh be chira nay. 

Viec chon mot trong so hai can true do phai dua tren su so sanh cac chi tieu kinh te kT 
thuat, each tfnh cac chi tieu nay da trinh bay trong trudng hop can true chay tren bd ho 
dao (phuomg an I). 

Trong trudng hop can true chay xuong day ho dao thi phai ke them cong tac lam 
dudng len xuong cho can true va cung co khi can phai lat cac tarn dudng tarn cho can 
true di tren tarn day be. 

Chu y: Tren day da trinh bay each chon mot can true de xay lap mot be chira, vdi hai 
phuong an thi cong. 

Khi can thi cong nhieu be chira nhu tr 6 n thi nen chon hai loai can true va phan cong 
chung lap ghep cac cau kien theo trong luong nang nhe khac nhau. 
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CHUONG 3 - THI CONG LAP GHEP 


Bai toan 3.4: To chirc lap ghep nha cong nghiep mot tang 


Nhung nha cong nghiep mot tang bang cac ket cau betong cPt thep due sin thuong 
dupe ph&n chia thanh nhieu phan doan lap ghep. Cac ket cau trong mbi phan doan dupe 
lap ghep theo phuong phap tuan tu, nhung toan nha noi chung mang tfnh chat lap ghep 
tong hop va co the chuydn giao mau chong tung phan doan nha cho cac dang cong tac 
xay dur.g khac va cho cong tac lap thiet bi. 

Nhung phan doan lap ghep khi can true di chuybn doc nha thuong lay la mot gian khlu 
do cua ^han xuong hay la mot doan cua gian khau do do nam giua cac khe nhiet. Chieu 
dai mbiphan doan lap ghep cua nha betong cot thep due sin con co the xac dinh bdi di6u 
kien gian doan kl thuat giua luc lip cot va lip cac ket cau khac len cot, vi betong gin chan 
cot vao ;hau mong phai dat tdi 70% cuong do thiet ke mdi dupe phep chiu luc. 


a) Tn(dng hc/p lap ghep nha cong nghiep mo! tang bang mot can true 

Neu ;an true di chuyen d chfnh giua khau dp, lip ca hai hang cot mot luc, ta co moi 
quan he giua thoi gian T lip cac cot trong mot phan doan va thbi gian gian doan kl thuat 


t m in nhusau: 


trong do: 


l min “ l v +t b- 


T>t 


t v - kioang thoi gian tCr luc lip cot den khi lap vua gin chan cot, tfnh theo ngay; 
t b - tioi gian bao dufyng betong moi noi tfnh theo ngay. 

Neu :ln true khong di chuyen 6 chfnh giua khau dp, ma di chuyen doc hai ben khau 
dp, ta co quan he: 


trong do 

t c - tidi gian trung blnh lap cac cot va lap cac ket cau khac cung mot day chuyen vdi 
cot, o c: hai hang cot (trung blnh trong mot 6 gian nha); 

t'. - hoi gian trung blnh lip cac ket cau nhu tren trong lupt di thd hai cua can true 
(khi car true di chuyen doc hai ben khau dp). 

Khi .o lupng va loai ket cau trong hai hang cua gian khlu dp giong nhu nhau thl 


He s> — neu len anh huofng cua toe do lip ghep tung hang mot den thoi gian gian 
tc 

doan kl huat chung. 
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Toe do l^p ghep cot va toe do lap ghep cac ket cau mai trong mot phan doan co khac 
nhau nen quan he giura T va t mjn phai viet dudi dang: 


T^a.t min 

trong do: a = —; 

t m - thbi gian trung binh lap cac ket cau mai trong mot 6 gian. 

t' 

Neu cin true di chuyen doc hai ben khau do thi lay a = —. 

l m 

t' 

Neu — < 1, thi la'y a = 1. 

Thai gian toi thieu T mjn lap cot (doi khi lap cot va lap cac ket ca'u khac cung mot day 
chuygn v6i cot) trong mot phan doan lap ghep co the xac dinh bang cong thuc: 

T min=a- t min-7 = a( t v+tb)7 

‘C 

Ngoai ra neu biet thai gian trung binh lap mot cot S (tmh bang gift) va biet T min thi co 
the xac dinh so luong cot toi thieu N min (d6i khi ca so cac ket cau khac) trong mot phan 
doan lap ghep tir cong thurc: 

T _ Nmin-S> 

min k,.g.A 

trong do: S - thdi gian trung binh lap mot cot (gia); 

A - so ca lam viec trong ngay; 

g - thdi gian mot ca, tinh theo gib; 

k t - he so sir dung can true theo thai gian. 

Ta co phuang trinh: 

N .S t 

-^- = a(t v+ t b )-f 
k t g.A t c 

Tir do rut ra so cot toi thieu trong mot phan doan lap ghep: 


Nmin = 


k t .g.A.a(t v +t b )t { 
St' 


Biet dirac tri so N min va so luang ket cau trong timg kh^u do thi co the an dinh ranh 
giai phan doan lap ghep. 
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Neu so ket cau trong phan doan N min xac dinh bang tmh toan nho hon so ket cau 
trong mot gian khau do hoac trong mot doan gian khau do t6i khe nhiet, thi chieu dai 
phan doan lap ghep lay bang chieu dai gian khau do hay bang chieu dai doan gian khau 
do tofi khe nhiet. 

Neu tri so N mm khi tmh ra lai 16n hcfn so lucmg ket cau trong gian khau do mot chut, 
hoac Ion hern s6 lucrng ket cau trong doan gian khau do toi khe nhiet, thi ta cho tru6c tri 
so N nay, va xac dinh thoi gian bao duong betong moi noi t b : 

t _ N.s.t;-t v 

b k,.g.A.a.t c 

Chon thanh phan betong va cac bien phap lam betong mau dong cung trong khoang 
thcri gian bao duong t h . 

b) Tncdng hap I dp ghep nha cong ngliiep mol rang bang hai can true, cai no di tiep 
sau cai kia 

Giua hai can true nay phai co mot thcri gian gian doan kl thuat nhu sau: 

T c =— (H max +t a ) + t v +t b 

T c - khoang thoi gian giua luc bat dau lap cac cot bang c£n true thu nhat va luc bat 
ddu lap cac ket cau mai bang can true thu hai, tfnh theo ngay. 

t a - thori gian lap hang cot thu nhat trong gian khau do thir nhat cua phan xudng, khi 
edn true di chuyen doc hai ben khau do, tfnh theo ca. 

H max - tri so cue dai cua hieu so (tj - t 2 ), trong do t, la thcri gian lap cac ket cau cua 
mot khau do bang can true thLr nhat; t 2 la thcri gian lap cac ket cau khac cua khau do 
bang can true thu hai. 

Tmh cac tri so t, va t 2 cho mot kha’u do, sau do tfnh cho hai, cho ba khau do va v.v... 

Vi du: To clu'fc lap ghep mot phan xudng mot tang ba khau do bang betong cot thep 
due san, moi khau dp rang 18m, bude cot ede hang ngodi cung 1a 6m, bucfc cot cac hang 
trong la 12m (hinh 3.9). 

Cac mong due toan khdi lai cho, cot due san, dam can chay va dam da vi keo i(ng 
suat trade; mdi gom cac dam mai dug sua't trade va cac tarn mai; tudng gom nhdng tarn 
panen Idn. 

(3 day ta chi xet viec to chuc lap ghep cac ket cau chiu lire chlnh nhu cot, dam cau 
chay, dam do vi keo, dam mai va tarn mai (bang 3.8). 
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Bang 3.8 


Loai kft't ca'u 

So luong 
(chiec) 

Trong luong 
m6t chiec 

Do cao 

ket ca'u 

Cao trinh 
lap ghep 

C6t 

Loai nho 

60 

5,0 

12,0 

- 

Loai ldn 

26 

9,3 

12,0 

- 

DSm c^u chay 





Loai nho 

44 

3,0 

- 

6,8 

Loai 16n 

44 

7,0 

- 

6,8 

DSm do vi keo 

22 

6,8 

- 

10,0 

DSm mai 

72 

5,5 


11,0 

Ta'm mai 

792 

1,5 


12,5 


Dira tren nhCrng chi tieu kinh te kl thuat ngirdi ta chon can true banh xich E-252 de 
lap ghep cong trinh nay. Can true se phai chay doc hai ben khau do de lap cac ket cau: 
vong dau can true lap cac cot trong mot phan doan, vong thu hai can true lap cac dam 
cau chay, dam do vi keo va cac ket cau mai. 

Cac so lieu de xac dinh so cot toi thieu N min trong mot phan doan lap ghep la: A = 2 
ca, k t = 0,8, g = 8 gicr, t v = 0,5 ngay, t b = 2 ngay, to lap ghep co 5 cong nhan. 

Tra dinh mire lao dong 726 tap V (1966) ta lap duoc bang 3.9. 
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CHUONG 3 - THICONG LAP GHEP 


Bang 3.9 


Ten cong tac 

Dinh 

mire 

thdi gian 
gid cong 

So 

hieu 

dinh 

mire 

Kho'i luang cong tac a phan doan 

So 

cong 

nhan 
lap ghep 

Dan 

vi tinh 

1 

2 

3 

Lap cot dieu chinh 
va c 6 dinh tarn then 
bang chem 








nang den 5 tan 

7,5 

7002 

chid'c 

28 

4 

28 

5 

nang den 10 tan 

12 

7002 

- 

13 

13 

- 

5 

Lap dam cau chay 
co didu chinh 








nang den 3 tan 

6,3 

7008 

- 

22 

- 

22 

5 

nang tren 3 tan 

7,85 

_ 

7008 

- 

11 

22 

11 

5 

Lap dam da vl keo 
co didu chinh nang 
trSn 5 tan 

10,5 

7002 


11 

11 

- 

5 

Lap dam mai co dieu 
chinh nang den 5 tan 

5,25 

7008 


24 

24 

24 

5 

Lap cac tarn mai co 
didu chinh 

0,80 

7014 

- 

264 

264 

264 

5 


Theo dinh mure ta tinh cac so lieu t c , t' , t m cho mot gian khau do gom 22 6 gian. 

Ghi chit: O day viec Up dat cac dam cau chay lay bang 50% dinh mure thcri gian, con 
viec didu chinh tien hanh sau nay chiem 50% dinh mure thefi gian con lai. 


28x7,5 + 13x12 
5x22 


= 3,3 


gia 


13x12 

5x22 


1,42 gicr 


^ = 


0,5(22x6,3 +11x7,85) + 11x10,5+ 24x5,25 + 264x0,8 

5x22 


= 514 gicr 


Khi nay: 


t; 1,42 

a = — =-< 1; lay a = 1 

5 ’ 14 
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60 x 7,5 + 26 x 12 


5(60 + 26) 

0,8 x 8 x 2 x 1,0(0,5 + 2) x 3,33 


1,77x1,42 

Nhtf vay phan doan lap ghep thd nhat cua phan xirdng la phan nha c 6 tren 41 cot. 

Bai toan 3.5: Chon phmmg an lap ghep nha cong nghiep mot tang 

Lap ghep mot nha cong nghiep mol tang, gom ba khan do, mdi khan do l ong 18m, dai 
120m, buac col 6m (hinh 3.10). Mong cot bang belong cot thep due tai chd. Cdc ket can 
khac due san tai nha may. Thdi han thi cong toan cong trinh quy dinh la 8 thang. 




I^Stl 


• *- -•"* ■•x. •'i ?i ri r ~x ttl t-i ri ri rz: t-s 

18000 


18000 

18000 


Hinh 3.10: Mat cat va mat bang nha cong nghiep 





















CHUONG 3 - THI CONG LAP GHEP 


Bang 3.10 tom tat khoi lirong cho cong tac lap ghep. 

Phan phoi thcfi gian nhu sau: thdi gian chuSn bj cong trudng chiem 1 thang; thcfi gian 
lam cong tac dat va cong tac mat bang nhu dat cac dudng ong ngam, dao ho mong, do 
betong mong, san dat chiem 1 thang; thdi gian lap ghep khung nha chiem 3-4 thang; 
thdi gian lam cong tac hoan thien chiem 2-3 thang. 


Bang 3.10 


Ten ket cau 

Trong 

1 upng 
ket ctfu 
(tan) 


Dinh muc 
thdi gian 

Nhu cau 
tOng cong 

Chiec 


Gid/ 

may 

Gid/ 

cong 

Gid/ 

may 

Gid/ 

cong 

IBBH 


46 

379,5 

1,6 

11 

73,6 

506 

C6t hang B va C 




1,8 

11,5 

82,8 

529 

Cot d£u hOi 


mm 

96,0 

m 

11 





69 

386,5 


11,5 

120,7 

7935 

Dam c3u chay betOng 




1,05 

6,8 

84,0 

514 

Dam cau chay thep 


40 

144,0 

0,94 

6,2 

37,6 

248 

Cua trdi 

1,00 

69 

69,0 

1,4 

9,6 

96,6 

662,5 

Panen mai 

1,43 

720 

1029,6 

0,3 

2 

216,0 

1440,0 

Ttfm tudng 6 
khau dp giCra 

0,70 

280 

196,0 

0,25 

1 

70,0 

280,0 

Dam tudng ngoai 

3,20 

58 

185,6 

0,55 

5 

31,9 

290,0 

Ta'm tudng va 
lanhtO ngoai 

2,6 va 0,7 

864 

1451,5 

0,35 

1,4 

302,0 

1296,1 

Tortg cong 



4889,0 



1133,4 

6721,0 


Mdi ngay cong tac lap ghep chi tien hanh trong mot ca, thdi gian lap ghep tarn an 
dinh la 3 thang, hay T = 22 x 3 = 66 ngay. 

Neu m 6 i ngay lam viec 8 gid, vdi he so sit dung thdi gian k t = 0,85, thl so can true lap 
ghep chlnh dam nhan khoi luemg cong tac 1133,4 gid-may, la: 


T„ 


n = 


1133,4 


8 x k t x T 8 x 0,85 x 66 


= 2,52 can true 


Vay can phai sir dung 3 can true lap ghep, dam bao hoan thanh khoi luong cho trong 
khoang thdi gian 3 thang. 
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THIET KE TO CHUG THI CONG 


Theo kich thuoc hinh hoc cua cong trinh va trong luong cdu kien c6 the sir dung nhflng 
can true banh xich E-2001, E-1004 va can true thap BK-151 lam cong tac ldp ghep. 

Sau day neu hai phuong an dS so sanh. 

Plucong an 1: Dung can true E-2001 vdi tay edn dai 30m, di o gifla cac khau do la co 
the cau ldp dupe moi ket cau cua cong trinh. De dam bao thdi gian quy dinh ta dung hai 
edn true E-2001 db ldp ghep cac ket cau chiu lire cua khung nha theo phuong phap tudn 
tir. Dung mot can true banh xfch E-505 (da dung db dao ho mong) de’ ldp ghep cac ket 
cdu tuong bao che thi tranh duoc sir dung lang phi sue true 1cm cua edn true E-2001. 

Ngoai cac tarn tuomg bao che cau lap o tu the' dung dung true tiep tir xe van tai, cac 
ket cdu khac duoc sdp xep san tren mat bdng thi cong truoc khi ldp ghep vao cong trinh. 

So luong can true lam cong tac boc xep khoi luong ket cdu nay (4889 - 1451 = 3438 
tan) xac dinh bdng cong thirc: 

Pxk 3438x0,12 , . 

m --= —--— = 1 can true 

gxT 6,8x66 

P - khoi luong ldp ghep (tan); 

T - thcri gian lap ghep (ca); 

g - so gio lam viec thuc te m6i ca; 

k - dinh mire boc xep, k = 0,12 h/tan. 

Chon m6t can true E-505 nua lam cong tac boc xep. 

Nhu vay theo phuong an nay thi so edn true can thiet la: 

2 edn true E-2001 va 2 edn true E-505 

Tien do ldp ghep cac phuong an I trinh bay 6 bang 11. 

Thbi gian ldp ghep la 62 ngay (tuc 3 thang), trong do: 

Can true E-2001 (II) lam: 62 - 5 = 57 ca 

Can true E-2001 (I) lam: 62 ca 

Hai can true E-505 lam: 5 + 44 + 61 = 110 ca 

Phuong an II: Can true thap BK-151 co trong tai 15 tan lire khi di chuydn 6 khau do 
chinh gifla cung co the’ cau ldp dupe moi ket cdu cua cong trinh. Dung mot can true thap 
thi khong hoan thanh dupe khoi luong xay ldp trong thoi gian quy dinh, cho nen phai 
dung them mot edn true banh xfch E-1004, d<§ kiem hon, d6 ldp ghep hai h,ar.g cot va 
ddm ngoai cimg va ldp cac ket cdu tuong bao che. 
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Bang 3.11 



Can true banh xi'ch E-1004 co nlurng ngay lam viec hai ca: mot ca lap ghep, con mot 
ca boc xep cau kien. 

Theo plurong an nay so can true can thiet la: 

1 can true thap BK-151 \ a 1 can true banh xfch E-1004. 

Tien do lap ghep ciia phufang an II trinh bay cr bang 3.12. Tong so thoi gian lap ghep 
la 100 ngay (tuc 4 thang), trong do: can true thap BK-151 lam: 98 ca, can true banh xlch 
E-1004 lam: 98 + (49 + 20) = 167 ca. 
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Bang 3.12 


Ten ket cau 

Loai 

can 

true 

Thai 

gian 

(ca) 

Tien do (ca) 

1 

3 

3 

2 

3 

.0 

3 

A 

< 

-0 

>0 

6 

7 

0 

0 

8 

1 

90 

i 

0 1C 

)0 

Cot hang A vaD 

E-1004 


■20 














Dcim cau chay 
hang A va D 

nt 

1 

1 

■ 


1 

1 

1 

1 

1 


1 

■ 


Cot dau hdi 

nt 

■ 

■ 

■ 


■ 

■ 

■ 

■ 

■ 


■ 

■ 
















Cot hang B va C 

BK-151 


•98 










IB 

■ 










al 

Dam betong 
hang B va C 

nt 










H 

1 










H 

Ditm tliep 
hang B va C 

nt 










1 

1 










9 

Vi keo mai 

nt 










H 

■ 










if 

Cura trai 

nt 










n 

■ 



f Si 






m 


Panen mai 

nt 










H 

1 

■ . | 









H 

Turcfng a khau dp giCra 

nt 







_ 



n 

■ 















■ 


■ 

■ 

■ 

■ 

■ 

| 

1 

■ 


E-1004 

|> 49 

■ 


■ 

■ 

■ 


■ 




■ 

■ 





TuPng ngoai 

nt 

■ 

■ 

■ 


■ 

— 





■ 

_ 










■ 

■ 

■ 

■ 

■ 

■ 


■ 

■ 

Boc xep 

E-1004 



_ 
























• De xac dinh cac chi tieu kinh te kl thuat cua hai phuorng an ta sir dung cac so lieu 
cho a bang 3.13. 
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CHUONG 3 - THI CONG LAP GHEP 


Bang 3.13 



E-505 

E-1004 

E-2001 

BK-151 

Gia thue 1 kip may (dong) 

120 

170 

320 

180 

Cong lap may (gio-cong) 

7 

10 

252,5 

114 

Cong thao do may (gid-cong) 

5 

7 

_ 

213,0 

85 

Thdi gian lap may (ngay) 


0,7 

7,5 

4 

Thdi gian thao may (ngay) 

| | 


6 

3 

Cong dat va dd lm dai dudng can true (gid-cong) 

- 


- 

16,8 

Phi t6n dat lm dai dudng can true (dong) 

- 


- 

20 

Phi' ton ve van chuyen can true (dong) 

400 

800 

1600 

1800 


Ghi chu: 

1. Trong gid time may da co ke tien khan hao co ban, lien nhien lieu, tien tu siea vd luang 
coug nhdn may. 

2. Trong cong tao dong vd phi ton lam dieting can true co ke cd dat dieting dien. 


De dan gian tfnh toan ta bo qua nhiing edng lao dong ve han gan, lap vua moi noi..., 
chung deu giong nhau trong ca hai phuang an, ma chi tfnh tdi cong lao dong lap ghep. 
Trong gia thanh cung bo qua cac phu phi. 

• Gia thanh lap ghep theo phuang an I: 

vori 2 may E-2001: 1600 x 2 + (57 + 62)320 = 41.200d 

vdi 2 may E-505: 400x 2+110x 120 = 14.000d 

55.200d 

Cong lao dong lap ghep theo phuang an I: 

(252,5 + 213)2 + (7 + 5)2 + 6721 = 7676 gia-cong 

Gia thanh va cong lao dong tfnh cho 1 tan ket cau: 


55200 

4889 


= 11,3 dong; 


7676 

4889 


= 1,58 gid-cong 


• Gia thanh lap ghep theo phuang an II: 

vdi may BIC-151: 1800 + (120 x 20) + (98 x 180) = 21840d 
vdi may E-1001: 800+ (167 x 170) = 21990d 

43830d 
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Cong lao dong lap ghep theo phircmg an II: 


(114 + 85) = 168,8 x 120 + 6721 = 8864 gid-cong 
Gia thanh va cong lao dong tinh cho 1 tan ket cau: 


43830 

4889 


8,96 dong; 


8864 

4889 


= 1,81 


gid-cong 


Bang 3.14. Bang so sanh cac chi tieu kinh te kl thuat 
cua hai phurong an lap ghep 


Ten chi tieu 

Dan vi 

tinh 

Phuang an 

I 

II 

Thdi gian lap ghep 

ca 

62 

100 

Gia thanh lap ghep cho 1 tan ket ca'u 

dong 

11,3 

8,96 

Cong lao dong lap ghep cho 1 tan ket cau 

gid-cong 

1,58 

1,81 


Cl day phuong an lap ghep I co iru didm hon, no rut ng&n thdi gian lap ghep dirge 38% 
va giam cong lao dong dugc 13%. 


100-62 

100 


0,38; k t 


8864-7676 

8864 


0,13 


Gia thu gia m6i tan ca'u kien due san la 60d, phu phi theo thdi gian chiem 50% 
tong phu phi; tong phu phi chiem 11% true tiep phi; true tie'p phi la 60 + 4889 = 
293.340d, thi gia thanh do rut ngan thdi gian lap ghep ha xuong la: 


G 


lh 


= 38 50,1^293340 =613Qd 
100 


Ngoai ra giam cong lao dong cung gop phan lam ha gia thanh cong trinh. Tang toe 
do cong tac lap ghep con lam cho cong trinh mau chong di vao san xua't. 


Bai toan 3.6: To churc lap ghep nha cong nghiep nhieu tang 

Nha cong nghiep nhieu tang, nhieu khau do (hinh 3.11) chiem dien rich mat bang 63 
x 96m, vai litcti cot 6 x 9; tang mot cao 6m, tang hai va tang ba cao 4,8m. Tai cao trinh 
3,00 cua tang mot co lam them mot tang king bang ket cau thep, no phan chia tang mot 
thanh hai tang khac nhau va duoc danh lam khu hanh chinh va sinh boat cua nha may. 
Cac khoi can thang va thang may dugc bo tri d ben trong nha. 

Khung nha bang cac ket cau belong cot thep due san. Cot nha co tie't dien 600 x 400mm, 
diic thanh hai doan rdi. Dam nha co tie't dien hinh clut T, cao 800mm. Cac tarn san, 
tarn mai co dang hop, cao 400mm. Cac tarn titdng nha due san bang betong nhe, dugc 
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dat each nhau de data ra nlulng 6 cita so, nhi( vdy nlulng tam ti(dng betong nay la 
nlutng tam titdng treo Ufa ten cac man do d cot. Ci’fa so la nlulng khung thep long kinh, 
bo tri thanh nlulng bang chay snot chieu dai titdng ngodi. 



1 Doan II 1 

— Doan I 1 

| is 

1_ 

O 

i n 


■ 


■ ■ 

m 


[■ 

• 9 Slel 

5 ! 

m 

tiSIlS 

liHi 

m 

■liiilllilliiifsiiH! 

mm* 

IRM 

mm 

■MMIMiMHMI.-'iItlirxr 




5© ©0 © <S>@ dM 

b) 


Hinh 3.11: So do can tao, mot nha may va cac phan doan thi cong 


Phuong an lip ghep ket cau betong cot thep va ket can thep trinh bay trong h'inh 3.12. 

Hai can true thap KB-160, co can vdi tdi 17,3m, chay a trong kha’u do GH va BC cua 
nha, d6 lap toan bo cac ket cau nha. 

Mat bang cong trinh dupe phan ra lam 6 phan doan de lap ghep. Bat dlu lap phan 
doan 1, tir true 17 den true 9 (hinh 3.13) bang ca hai can true thap dong thefi mot luc, 
theo trinh tu nhu .sau: lupt dau tien lap cac cot tang mot va hai, rPi gin moi noi chan cpt 
bang betong co ximang dong ket nhanh. Sau do lap dam va san cua tang mot. Tren dam 
triroc tien lap cac tain san chong (gilng) giua cac cot, roi mdi lap cac tarn san khac. Khi 
dat dam vao vi trl cua no r6i thi han lien ket cac chi tiet chon sin trong dam va trong vai 
cot; moi noi dam vao cot dupe lap vda sau khi dat xong cac tam san chong giua cac cot. 
Tam san dupe co dir.h vao vj tri bang han dinh cac chi tiet chon sin cua no voi cac chi 
tiet chon sin tren dam, tai it nhat ba goc tam san. 
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Ilinh 3.12: So do bo In' cue c an ti ne lap ghep 
I. Can true lluip; 2, 3. Deli chit'a cent kien ndm D ong tain voi ciia call true; 
4. Melt being lap ghep nhd may; 5. Duong can true tlidp; 

6. Duong sci tiep van can kien. 


Cac dam va tarn san tang hai diiac lap ghep trong Inert hai, cung theo trlnh tu nhir vay 
(hinh 3.13). 

Sau khi lap dat va lien ket chac chan toan bo cac ket ca'u cua tang dirdi mdri lap ghep 
cac ket cau cua tang thu" ba. 
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CHUtJNG 3 - THI CONG LAP GHEP 



liinh 3.13: Triiili uc lap ghep cdc ket can trong phan doan l 


Lap ghep xong phan doan 1, mdi lap sang phan doan 2 va phan doan 3. Mdi phan 
doan 2 va 3 duac lap bang mot true thap, tuan tu theo tung 6 gian, nhu trong hinh 3.14. 
Trong pham vi m6i 6 gian can true lap cac ket cau a xa nhat trade, theo thur ta: cot, dam, 
ta'm chong giaa cot va cac tarn san khac. Neu cot thong hai tang thi trade tien lap cac 
dam va san dol 1, sau do mdi lap dam va san dot 2. 
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irgjgii 

mm 

iiia 


mi 


ini 

ir*p 

mm 


h- X '—^ Ol 
X Z 

o o 

I 


—® l! 


6000 x 8 


6000x8 


—© J 


//(/ i/j 3 . 7 -/.' Trinh nr lap glwp ket can trong plit/n iloan 2 va 3 

Khi lip cot nen dung khung din de mau chong giai phong can true lap ghep. Trong 
luc cong nhan dieu chinh va co dinh tarn ket cau bang khung dan thi can true van 
chuyin gach, betong, vira va nhung vat lieu khac... 

Cong tac thi cong lip ghep dirge tien hanh trong hai ca m6i ngay. 

- Mute do sir dung cac cau kien va vat tu hang ngay neu trong bang 3.15. 

























CHUDNG 3 - THI CONG LAP GHEP 


- Khoi luong cong viec duac liet ke trong bang 3.16. 

- Thanh phan to doi cong nhan neu trong bang 3.17. 

- Cac may moc, thiet bi neu trong bang 3.18. 

- Tien do day chuyen lap ghep ve trong hinh 3.15. 

- Cac chi tieu kinh te kl thuat neu trong bang 3.19. 


Bang 3.15 


Cot tang 1 va 2 

chiec/ngay 

8 

Cot ting 3 

- 

16 

Dam 

- 

8 

Ta'm san 


48 

Ta'm tucrng 

- 

9 

Khung cira ki'nli 


12 

Ket ca'u thep 

tan 

1,63 

Betdng 

t 

m 

3,45 

Vua 

.3 

m 

0,58 

Que han 

kg 

67 


Bang 3.16 


Cac cong viec 

Don vi 

Tong 

Cac phan doan 



1 

2 

3 

4 

5 

6 

Up ghep ket ca'u 


| 



568 

793,8 

554 

555 

betdng cot thep 

8721,1 




181,5 

1276 

1282,1 

lip ghep 
ket ca'u thep 

T 

208,9 




40,6 

31,0 

31,8 

Han cac moi noi 

m 





612 

319 

307 

Lip vua betong 
moi noi 

moi 

noi 

1044 

234 

144 

144 

234 

144 

144 




1958 

1680 

1684 

2083 

1647 

1653 
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THIET KE TO CHUC THI CONG 


Bang 3.17 


- 

Cdng viec 

Loai thg va bac thg 

So lugng rgiroi 

Lip kdSt ciu bdtong va ket ca'u thep 

Thg may bac 6 

2 

khung nha va kd't ca'u bao che 

Thg may bac 5 

5 


Thg may bac 4 

5 


Thg may bac 3 

8 

Han cac md'i nd'i khung nha 

Thg han bac 5 

4 

La'p betdng md'i n6'i, thao lip cb'ppha 

Thg may bac 4 

2 

Lip vira mach tucmg, san va mai 

Thg may bac 3 

2 


Bang 3.18 


Xe may 
va thiS't bi 

Ma may 

Dac ti'nh 
klthuat 

So lugng 

Cdng dung 

- can true thap 

KB-160 

R = 20m; 

Q = 8T 

2 

De lip cac ket ca'u 
chiu luc va bao che 

- May bom vtfa chay 
bang khl nen 

C-577 

NS = 15 m 3 /h 

1 

De gin vua 
cac moi noi 

- May nen khf 

ZIF-55 

CS = 90 ngua 

1 

De lam chay 
may bom vua 

- May tr6n vua 

EM = 40/1 

NS = 6 m 3 /h 

1 

De la'p vua mach nd'i 

- May han dien 

CTZ-34 

CS = 33,5kW 

2 

Dd han cac chi tie't 
chon san 

- Ot6 keo va xe mooc 

MAZ-200 

Q = 18T 

1 


- Xe mooc 

PP-8 

E- 

oo 

II 

O 

2 


- Xe dtd tu d6 

DIN-555 

Q = 2.5T 

1 

D^ chd betdng va vua 



Hinh 3.15: Tien do day chuyen lap ghep ket ca'u cong trinh 
1. Lap ket ca'u be tong va kit ca’u thep; 2. Ham moi noi; 3. Gan vita moi noi va mach lap ghep 
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CHITONG 3 - THI CONG LAP GHEP 


Bang 3.19. Cac chi tieu kinh te ki thuat 


Thcri gian thi cong 

128 ngay 

Ctrcmg do thi cong 

69,7/31,2 T/m 3 

C6ng Iao dong ti'nh cho 1 tain san phaim 

0,495 c6ng/T 

Nang lirong 

3,32 kW/T 

Gia thanh 

4,2 ngan dong/T 
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THIET KE TO CHUG THI CONG 


Chuong 4 

HIEU QUA KINH TE 


Bai toan 4.1: Chon may dao dat gau dan 

Chon mot may dao dat mang gau ngita de dao dat dat mong he mot ngoi nhd; ho sail 
2,2m, vai kho'i luctng dat Q = 720m’. 


Cac may dao sau day phu hop vcri cong viec nay: 

'3 '3 

E-156 mang gau 0,15m ; E-257 mang gau 0,25m 
E-302 mang gau 0,30m 3 ; E-505 mang gau 0,5m 3 


Nang suat cua nhimg may dao nay la: 

E-156.54 m 3 /ca; E-257 .... 120 m 3 /ca 

E-302.143 m 3 /ca; E-505 .... 268 m 3 /ca 

Chi phi su dung may dao tfnh theo cong thurc: 


C = E + 


nam 

T 

V nam 


+ G 


ca 


.T 


E - chi phi cho mot lan sir dung may; 

G nam - tidn khau hao hang nam; 

G ca - chi phi khai thac m6i ca may; 

T nam - so ca lam viec cua can true trong nam; 
T - so ca lam viec cua can true a cong truang. 


Cho trude nhtrng so lieu trong bang 4.1 (tfnh theo ngan d6ng); cung co the sir dung 
cac so lieu trong phu luc 1. 


Bang 4.1 



E 

n . 

w nam 

G C a 

T - 

1 nam 

E-156 

1,2 

178 

1,26 


E-257 

1,44 

214,4 

0,96 


E-302 

0,36 

236 

1,095 

400 

E-505 

3,96 

247,1 

2,005 

400 
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CHUONG 4 - HIEU QUA KINH TE 


Thcri gian (so ca) cac may dao lam viec a hien trirang: 


„ T Q 720 
E-156 ....T = - - •—- = 13,3 ca may 
N 54 


E-257....T = 


E-302 ... T = 


E-505....T 
Chi phi sir dung may dao: 


720 

120 

720 

143 

720 

268 


E-156 .. 

-C= 1,2 + | 

E-257 .. 

. . C = 1,44 + 

E-302 .. 

.. C= 0,36 + 

E-505 .. 

.. C= 3,96 + 


= 6 ca may 
= 5 ca may 
= 2,7 ca may 

\ 178 
400 

l' 214,4 


4000 

236 


+ 1,26 113,3 = 23,876 ngan dong 
6 = 10,416 ngan dong 


+ 0,96 


400 


+ 1,095 


^^- + 2,005 
400 


5 = 8,785 ngan dong 

2,7 = 11,041 ngan dong 


Theo ket qua ti'nh toan ta thay chi phi sir dung may dao E-156 lcm nhat, thai gian sir 
dung dai nhat; chi phi sir dung may dao E-257 va E-505 gan bang nhau, nhimg nang 
suat cua may E-505 cao hem; chi phi sir dung may dao E-302 thap nhat, nen ta chon loai 
may dao nay. 

Chenh lech gia ca cua ba loai may dao sau khong lan lam, nen khi chon may can liru 
y den viec dung ngay cac may dao nay de thi cong phan mong cong trlnh, khong can 
phai thay doi may khac. 


Bai toan 4.2: Chon phuong an thi cong ho mong 

Can dao dat de thi cong mong mot nha cong nghiep mot khau do, dai 102m, khau do 
24m, bicac cot 6m, theo hai phitang an thi cong sau: 

a) Dao dci't thanh rdnh mong chay quanh nha being may dao gdu xap roi san phang 
day mong being may i'ti D-I59. Muon vdy phai lam dudng len xuong rdnh cho may ui vdi 
do doc 1:3. 
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THIET KE TO CHUC THI CONG 


b) Dao thanh nhCtng ltd' mong dan chan cot bdng may dao gau xd'p, dung tich gau 
0,5m 3 ; mai doc ho mong 1 : I (dat cap II); kich thitdc day ho mong 2,1 x 2,1 m, sau 
1,5m; khoi htang dat cua mot hd1,8m 3 . 

Mat dat tai dia diem coi nhifngang bdng. Hay tim xem plutang an thi cong nao re nha't. 
I. Tinh khoi luang dat theo titng phuang an 
a) Khi dao thanh ranh mong chay quanh nha 

Chieu rong lirai dao ban ui cua may ui D-159 la 2,28m sau do con phai sira ranh, vay 
ta lay: 

- Chi6u rong day ranh b la 2,5m. 

- Chi6u rong mieng ranh B (khi mai doc 1 : 1) la: 

B = 2,5 + 2 x 1,5 = 5,5m 

- Chu vi nha (khi coi cac true djnh vi trung voi cac canh ngoai cua cot co tiet dien 
40 x 60cm) bang: 

P = (24 - 2.0,3)2 + (106 - 2.0,2)2 = 258m 


Khoi luang dat: V = Ph ^ - + ^ = 258 x 1,5 x — : = 1548m 3 

2 2 

Trong do co 5% khoi luang dat ducrc sira bang may ui: 

1548 x 0,05 = 77m 3 

Ngoai ra phai lam duong len xuong cho may ui, rong 3m, doc 0,33, v6i khoi luang bang: 


v a ^ !’ 5 ,,3 

V d = 3 x — x-- = 1 lm 

2 0,33 


Khoi luang dat cua may dao gau xap la: 

V m = (1548 - 77) + 11 = 1482m 2 

Mot phan dat dao se ducrc van chuyen di do xa bang xe tai, vi phai tinh den the tich 
do cac mong cot chiem ch6 va do tai xop con lai cua dat la 2%. 

T6ng so cac mong cot chay theo chu vi nha (tinh ca so mong doi cr mach nhiet): 

102 

+ 2x2 + 3x2 =44 mong 

Kho'i tich cua chung: 1,8 x44 = 78m 3 

Khoi luang dat phai chcr di d6 bang xe oto tai: 

V x = 78 + 1482 x 0,02 = 106m 3 
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Khoi lirong dat do dong tai cho: 

V c = 1482 - 106 = 1376m 3 


b) Khi dao thank cac ho mong dctn 

Kfch thirac day ho: 2,1 x 2,1m 

B6 mat day ho: s = 2,1 x 2,1 = 4,4m 2 

Be mat mieng ho: S = (2,5 + 1,5 x 2)(2,5 + 1,5 x 2) = 30,3m 2 

So lirong ho mong: N = 44 

Khoi lirong dat cac ho mong: 


V = N 


s + S 3 

h 


v 2 , 

Trong do 5% dat phai dao bang thu cong: 

V, = 1145 x 0,05 = 57m 3 


. . 4,4 + 30,3, . 3 

= 44—-—1,5 = 1145m 3 


Khoi lirong dat dao bang may dao gau xap: 


V m = 1145 - 57=- 1088m 3 


Khoi luong dat van chuyen di xa d6 bang xe tai: 

V x = 78 + 1088 x 0,02 = 99m 3 
Khoi lirong dat do dong tai ch6: 

V c = 1088 -99 = 979m 3 

2. Tinh true tiep phi, cong lao dong (khong ke cong thff lai may) va tien cong 
Tfnh toan theo bang 4.2. 


3. Tinh cac phu phi theo so ngay cong lao dong H t va theo tien cong H 2 

a) Khi dao thanh ranh mong 

H| = 40m, = 40 x 32,73 = 1310 dong 
H 2 = 0,15L, =0,15 x 7576 = 1080 d6ng 

b) Khi dao cac ho mong 

H, = 40m 2 = 40 x 40,94 = 1630 dong 
H 2 = 0,15L 2 = 0,15 x 10187 = 1530 d6ng 
vdi: m| va m 2 - so' cong lao dong (ngay cong) trong 2 phuomg an. 

L, va L 2 - ti£n cong trong hai phirong an (xem bang 4.2). 
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Phu phi ngay cong: 40 d/ngay cong 
Phu phi tiSn cong: 0,15 d/1 d. lircmg. 


Bang 4.2a 


Ten cong viec 

Dao ranh mong 

Don 
vj do 
lurong 
(m 3 ) 


C6nglao dong 
(ngay cong) 

Tien cong 
(dong) 

True tiep phi 
(d6ng) 

Cho 1 

don vi 

T6ng 

cong 

Cho 1 

dcrn vi 

T6ng 

c6ng 

Cho 1 
defn vj 

T6ng 

cong 

Dao daft d6 dong tai ch6 

1000 

1,376 

6,3 

8,65 

1400 



22500 

Dao daft r6i cho di 1km 
bang xe tai... 

1000 

0,106 

14 

1,48 

2800 

296 

58600 

6200 

San day ranh bang may iii 

1000 

0,077 

- 

- 

- 

- 



Sura h6' mong thu cong 

100 

- 

- 

- 

- 

- 

- 

- 

Lap daft bang may ui... 

1000 

1,376 

- 

- 

- 

- 

1800 

2460 

D5m len daft bang may... 

100 

13,76 

1,65 

22,6 


5360 

560 

7700 

T6ng c5ng 

- 

■ 

- 

32,72 

- 

7576 

- 

38990 


Bang 4.2b 


T6n c6ng viec 

Dao ho mong 

Don vi 

do 

luemg 

(m 3 ) 


COng lao d6ng 
(ngay cong) 

Ti£n cong 
(d6ng) 

True tie'p phi 
(d6ng) 

Cho 1 

don vi 

Tong 

cong 

Cho 1 

don vi 

Tong 

cong 

Cho 1 

don vi 

Tong 

c6ng 

Dao daft d6 dO'ng tai ch6 

1000 

0,979 


6,16 

140 



16100 

Dao daft r6i cho di 1 km 
bang xe tai... 

1000 

0,099 

14 

1,38 

2800 

277 

58600 

5800 

San day ranh bang may ui 

1000 

- 

- 

- 

- 

- 

- 

- 

Sira hd mong thu cOng 



30 



4720 

8300 

4720 

La'p daft bang may ui... 

1000 

0,979 

- 

- 

- 

- 

1800 

1 

DSm len dat bang may... 

100 

9,79 

1,65 

16,3 

390 



5460 

TOng cong 


- 

- 

40,94 

- 

10187 

- 

33840 
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CHUONG 4 - HIEU QUA KINH TE 


4. Tinh chi phi long cong theo cac phifong an 

Bang 4.3 


Cac loai chi phi 

Chi phi de dao (dong) 

Ranh mong 

Ho mong 

Trirc tiep phi... 

38990 

33840 

Phu phi theo so cong lao dong .. 

1310 

1630 

Phu phi theo tidn cong... 

1080 

1530 

T6ng cong 

41380 

37000 


Phirong an thi cong dat bang each dao cac ho mong dan co tong chi phi nho han, mac 
du so c6ng lao dong va ti£n cong co cao han doi chut. 

Hieu qua kinh te: H = 41380 - 37000 = 4380 dong. 

Bai toan 4.3: Chon gian giao hoan thien 

De lam cong lac hoan thien mat cliinh cac ngdi nha ngitdi ta co y dinh si’f dung ede 
gian giao thdp co rut being dong co, thay the cho loai gian gido treo keo ten xuong bdng 
tc'ri tay. 

Hay tinh hieu qua kinh tecua phwong phdp mdi. 

Cac so lieu cho trirac: 

1. Nang sua't hoan thien hang nam: 

cua mot gian giao thap la: 
cua gian giao treo la: 

2. Chi phi khai thac hang nam: 

cua gian giao thap co rut: 
cua gian giao treo: 

3. Tien cong de hoan thien 1000m' mat nha: 

khi sir dung gian giao co rut: 
khi sir dung gian giao treo: 

4. Cong lao dong de hoan thien 1000m 2 mat nha 

khi sir dung gian giao thap co rut: 
khi sir dung gian giao treo: 

5. Tri gia cua mot gian giao thap co rut: 

Tri gia cua mol gian giao treo: 


225 ngay m 2 
2 

150 ngan m 

650.200 d6ng 
15.000 dong 

3950 dong 
8.040 dong 

13 cong 
26 cong 
392.500 dong 
5.000 dong 
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Cach giai: 

Tinh gia thanh thi cong hoan thien 1000m 2 mat nha. 


Bang 4.4 


Cac loai chi phi 

Dung gian giao thap co rut 

Dung gian giao treo 

Chi phi khai thac may va cong cu 

650200 = 2890 

225 

15000 .100 

150 

Tien cong 

3950 

8040 

Phu phi theo ti£n cong 
(15% ti£n cong) 

3950 x 0,15 = 590 

8040 x 0,15= 1210 

Phu phi theo so cong lao dSng 
(40 d6ng cho 1 cong) 

40 x 13 = 520 

40 x 26= 1040 

Lai dinh mdc (6% cua vdn...) 

392500x0,06 _ 

225 

5000x0,06 n 

150 

Tong cong 

8.055 d6ng 

10.392 d6ng 


Nhur vay la dung gian giao co rut thay the gian giao treo dd hoan thien 1000m 2 mat 
nha thi se tiet kiem dtroc: 

10392 - 8055 = 2337 dong 

Hieu qua kinh te tmh vdi khoi luong 225 ngan m /nam la: 

H = 2337 x 225 = 525.800 dong 


Bai 4.4: Chon can true lip ghep nha a 

Chon can true delap ghep nha a nam tang lam bang cac tarn be tong I on, vefi tudng 
doc chin lire. 

Kich tlncdc nha nhit sail: dai 72,2m, rong 11,5m, cao 13,6m. Cac can kien tap ghep 
cho trong bang 4.5. 


Cach giai: 

A - Chon can true theo cac thong so can lap 
1. Phuang an c£n true thap (hinh 4.1) 

Khoang each toi thieu e tu tim diremg can true den tirong nha tarn lay la 4,5m, sau nay 
se chinh H lai. 
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CHUGNG 4 - HIEU QUA K1NH TE 


Bang 4.5 


Ten cac cau kien 

So lupng 

Trong luong (tan) 

Ta'm tuong ngoai, dien tich 8,5m 2 

354 

2,13 

Ta'm tuong trong, dien tich 14,3m (5,5 x 26) 

445 

4,4 

Ta'm san, dai 5tn, dien tich 18irf 

292 

4,3 

Ta'm bac thang va chieu nghi 

64 

1,17 

Ta'm ban cong 

128 

0,96 

Khoi thOng hoi 

116 

1,14 

Lanhto 


0,5 

Ta'm vach ngan, dien tich 10m 

160 

0,73 

T6ng cong 

1689 

- 



• Do voi toi thie’u cua can true thap la: 

R = e + b = 4,5+ 11,5 = 16m 
b - chidu rong nha 

• Chidu cao nang moc ca’u toi thie’u cua can true xac dinh bang didu kien lap rap durac 
t&'m tiremg trong va tarn san thircmg: 

H = h 0 + a + c + d 

H = 13,6+ 1+2,6+ 1,8 = 19m 

H = 13,6 + 2+0,1+2,9= 18,6m 
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Chi6u cao a = 2m khi lap tam san thugng la de dam bao an loan cho ngudi cong nhan 
dufng lam viec tren san do. 

Trong tai can true phai dam bao lap diroc tam tudng ngoai, tam tirong trong va tam san. 
Khi lap tiremg ngoai, thi sire cau Q va do voi R phai la: 


Khi lap tirong trong: 
Khi lap tam san: 


Q = 2,1 tan; 

R - 16m 

Q = 4,4 tan; 

R = 11,5 +4,5 = 10,25m 

2 

Q = 4,3 tan; 

3 

R = 11,5 x — + 4,5 = 13,1m 

4 


Nhu vay can true thap phai co cac thong so kT thuat sau: 

- Do vai R > 16m; 

- ChiSu cao nang moc cau: H < 19m 

- Sire cau Q > 2,13 tan, a do vdi 16m 

va Q > 4,3 tan, ado vdi 13,1m. 

Dap ling duac cac difeu kien tren, co nhirng can true thap sau: 


M-3-5-5A MCK-3-50/20 MCK-5-20 MBTK-80 


2. Phtrong an can true tu hanh (hinh 4.2) 

Chon can true tu hanh banh xfch hay banh hai co mo can dai 5m de lap dugc cac tam 
tudng trong. 

a) Ta xet v| trl thu: nhat cua can true 

De dam bao di6u kien an toan, true quay cua may each chan tucmg ngoai toi thieu la 5m. 
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Khi nay do voi toi thie:u cua tay can la: 

R min = 5 + 5,75 = 10,75m 
Sue earn cua can true phai 16n han 4,4 tan lire. 

Tay can phai each mep tren tuong ngoai ft nha't la 1,5m. 

Cac thong so khac cua can true xac dinh bang ve so do hinh 4.2a, dam bao khoang 
each toi thi6u tir chan tuong trong den true quay can true dung la 10.75m. 

Theo so d6 chiSu eao nang moc cau la H = 13,6 + x. 

Tri cua x xac dinh theo su dong dang cua hai tarn giac ABC va ADE: 

4,25 _ 1 l,6x 

x = 10,3m 

H = 13,6 + 10,3 = 23,9m 

Chieu dai tay can: L = yj(l 1.6 +10.3) 2 + 4,25~ = 22,3m 

b) Ta xet vi tri thu hai ciia tin true 

Chieu eao nang moc cau toi thibu cua can true bang: 

H (Tlin — 13,6 + 1 + 2,6 + 1,8 = 19m 

Cac thong so khac dupe xac dinh bang ve so d6 hinh 4.2b. Doan ED = y dupe xac 
dinh bang: 

y _ (13,6 - 2) + 5,4 _ 17 
2 ~ 5,4 5,4 

tir do: y = 6,3m. 

Do voi tay can: R = 6,3 + 1,5 + 5 = 12,8m 

Chieu dai tay can: L=^6,3 2 + 17 2 = 18,3m 

Cac thong so caw lap cua can true khi no dung d cac vi tri bien tom tat trong bang 4.6. 

Bang 4.6 


Vi tri can true 

Do voi R 

_ 

Chi£u eao 

moc cau H 

Chi6u dai 
tay can L 

Sue true Q 
(tan - luc) 


m 

_ 

Co do veri toi thieu R min 

10,75 

23,9 

22,3 

4 4 

’ _ 

Co chieu eao nang moc cau 
toi thieu H min 

12,8 

19 

18,3 

4,4 
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Dap ung dupe cac thong so nay, co nhirng can true tir hanh sau: 

Can true banh xfch CKG-25 co can 25m va co mo. 

C£n true banh hoi K-252 co mo can. 

Truong hop sir dung cac c£n true tir hanh khong co mo can, thi phai tfnh toan laicac 
thong so cau lap. 0 day khong neu each tfnh, nhirng ket qua tfnh toan cac thong so cutpc 
tom tat trong bang 4.7. 

Bang 4.7 


Dp vai R (m) 

ChiPu cao moc (H) 

Chieu dai can L (m) 

1075 

33,2 

32 

13 

26,3 

27,8 

14 

24,4 

26,4 

15 

23,1 

25,8 

16 

22,1 

25,4 


Dap ung dupe cac thong so a'y co cac can true banh xfch: 

E-2001, E-2002, E-2006 
B - Chon can true theo cac chi tieu kinh te 
1. Xdc dinh so ca may lap ghep cac cau kien (bang 4.8) 

Bang 4.8 


Ten ca'u kien 

SP luong 

Dinh mire (gio - may) 

Tdng c6ng (gio - m;y) 

Ta'm tuemg ngoai 

354 

0,35 

124,5 

Ta'm tuemg trong 

445 

0,35 

156,1 

Ta'm san 

292 

0,34 

99,3 

Ta'm bac thang va chieu nghi 

64 

0,53 

34,6 

Ta'm ban cong 

128 

0,58 

74,2 

Khoi thong hoi 

116 

0,41 

47,1 

Lanhto 

130 

0,26 

33,8 

Ta'm vach ngan 

160 

0,26 

41,6 

Tdng cpng 



Gio may 

569,6 



Ca may 

569,6 on 
— 83 

8x0,85 
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CHUONG 4 - HIEU QUA KINH TE 


2. Tink chi phi sif clung ccic loai can true 
Ap dung cong thuc: 

rj t 

C = E + —QSm— + G n xT 

F”|^ L (I 

1 nam 

E - chi phi cho mot lan su dung may; 

G nin . - ti^n khau hao hang nam; 

G ca - chi phi khai thac m6i ca may; 

Tniim " s ° ca l am v *? c caa can trac tron g nam; 

T - so ca lam viec cua can true a cong truang 


Bang 4.9 


Ma hieu 

eSn true 

Chi phi mot lan (ngan d6ng) 

^nam 

(ngan d6ng) 

G ca 

(ngan 

dong) 

T n a m 

(ca) 

Dichuyen 

Thao 

lap 

Tong 

cong 

M-3-5-5A 

26,7 

51,1 

77,8 

316,0 

1,10 

400 

MCK-3-5/-20 

3,5 

11,6 

15,1 

279,2 

1,94 

400 

MCK-5-20 

4,4 

10,8 

15,2 

302 

2,04 

400 

MBTK-80 

18,6 

39,2 

57,8 

326 

2,20 

400 

CKG-25 

8,9 

7,7 

16,6 

471 


400 

K-252 


8,8 

11,2 

444 

ESI 

400 


9,1 

10,9 

20,0 

475,2 

3,21 

400 


Thai gian l4p ghep T = 83 ca. 

Tinh chi phi sir dung moi loai can true: 


T i /■ nn 

M-3-5-5A... 77,8+ X +1,1x83 = 233,3 ngan 

400 

279 x 83 

MCK-3-5/20... 15,1+-+ 1,94x83 = 234 ngan 

400 

302 x 83 

MCK-5-20... 15,2 +-+ 2,04x83 = 246,8 ngan 

400 

no 

MBTK-20... 57,8+ - +2,2x83 = 207,4 ngan 

400 
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471x81 

CKG-25... 16,6 +-— + 1,91x83 = 273,2 ngan 

400 

440x83 

K-252... 11,2 + —--- + 2,73x83 = 329,9 ngan 

400 

48^ x 83 

E-2001... 20 + —-— + 3,21x83 = 384,5 ngan 

400 

3. Tinh chi phi lam dieting can true 

Chi can lam dudng cho c£n true thap a ve mot phla cua cong trlnh; a day phai dat 
7 doan dudng ray, m6i doan dai 12,5m. 

Doi vdi nhiing can true tu hanh banh xlch phai lam dirdng d£t san phang chay chung 
quanh ngoi nha. 

Doi voi nhirng c^n true banh hoi thl dudng con phai rai m6t 16p xi hay da dam 
dSy 15cm. 

Chieu dai dirdng cho cac c^n true tu hanh khi nay la: (80 + 14)2 ~ 190m. 

Chi phf lam dudng va thao dd dudng (ke ca khau hao va bao dudng) cho trong phu luc 1. 

M-3-5-5A... 28,5 x 7 = 199,5 ngan dong 

MCK-3-5/20... 22,6 x 7 = 158,2 ngan ddng 

MCK-5-20... 24,0 x 7 = 168,0 ngan dong 

MBTK-80... 26,8 x7 = 187,6 ngan dong 

CKG-25 va E-2001... 0,52 x 19 = 9,9 ngan dong 
K-252... 1,5 x 19 = 27,7 ngan dong 

4. Tinh tong chi phi sir dung can true lap ghep 

M-3-5-5A... 233,3 + 199,5 = 432,8 ngan dong 

MCK-3-5/20... 234 + 158,2 = 392,2 ngan dong 

MCK-5-20... 246,8 + 168 = 414,8 ngan ddng 

MBTK-80... 207,4 + 187,6 = 394,4 ngan dong 

CKG-25... 273,2 + 9,9 = 283,1 ngan ddng 

K-252... 329,9 + 27,7 = 356,6 ngan dong 

E-2001... 384,5 + 9,9 = 394,4 ngan dong 

Nhu vay sir dung c&n true tu hanh banh xlch CKG-25 la co ldi nhat. 
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Can chu y la chi phi sir dung can true thap thudng thap hon chi phi sir dung cac can 
true tir hanh, nhimg chi phi lam dudng cho can true thap lai qua ldn, nen anh hudng den 
ket qua cuoi cung. 

Bai toan 4.5: Chon can true lap ghep nha cong nghiep 

Xay dung mot nha may co khi vdi dien tick 18000m 2 , ngitoi ta da thiet lap duuc bon 
phuong an thi cong Idp ghep ede can kien betong co: thep bdng nhieu loai can true khac 
rahau nhifsau: 

Phucfng an 1: 

Can true CKG-25... 93 x 2 = 186 ca may 

Can true E. 1003... 30 x 2 = 60 ca may 

Thdi gian lap ghep T = 101 ngay 
Phuong an 2: 

Can true CKG-25... 66 x 2 = 132 ca may 

Can true E. 1003... 57 x 2 = 114 ca may 

Thdi gian lap ghep T = 68,5 ngay 
Phuong an 3: 

Can true CKG-25... 66 x 2 = 186 ca may 

Can true E.505... 41 x 2 = 60 ca may 

Can true K-255... 16 x 2 = 32 Camay 

Thdi gian lap ghep T = 68,5 ngay 
Phuong an 4: 

Can true CKG-25 (so 1)... 40 x 2 = 80 ca may 

Can true CKG-25 (so 2)... 26 x 2 = 52 ca may 

Can true E.505... 41 x 2 = 82 ca may 

Can true K-255... 16 x 2 = 32 ca may 

Thdi gian lap ghep T = 49 ngay 

Tong thdi gian xay dung nha may ke ca viec lap dat thiet bi cong nghe an dinh la 18 
thiang hay 1,5 nam. 

Thdi gian xay dung cac phan m\m dudi mat dat ciia cong trinh la 4 thang. 
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Thai gian lap dat thiet bi cong nghe cua nha may do mot don vi lap may chuyen 
nghiep dam nhan la 10 thang. Viec lap rap cac thiet bi nay chi tien hanh dope sau khi da 
lap ghep xong cac ket cau betong cot thep. 

Thbi gian danh cho cong tac lap ghep cong trinh chi con la 18 - (4 + 10) = 4 thang. Thbi 
gian nay du de thiic hibn phuong an 1, co thcti gian lap ghep dai nhat. 

• Von dau ttr cho xay dimg theo dir toan la: 47.730 ngan. Trong do: 

True tiep phi xay dung phan ngam la: 8.530 ngan 

True tiep phi cho lap ghep nha la: 29.650 ngan 

True tiep phi cho hoan thien nha la: 9.550 ngan 

Quy ubc von d^u tu cho x&y dimg dupe phan phoi deu trong suot thbi gian thi cong. 

Phu phi cho thi cong xay lap la'y bang 16,7% tong true tiep phi. 

Yeu c5u xac dinh xem phuong an lap ghep nao trong so bon phuong an neu tren la 
kinh te nhat b may mdc do sau: 

a) Mltc do cong trubng (theo tong true tiep phi) 

b) Mire do cong ty (co tinh ca cac phu phi) 

c) Mure do n6n kinh te quoc dan (co tinh ca hieu qua kinh te do rut ngan thbi gian 
xay dung)... 

Cach giai: 

1. So sanh cac phuong an theo tong cac true tiep phi 
Tinh chi phi su dung cac can true theo cong thuc: 

p 

C = E + —itM-T + G r; . xT 

rp Ld 

1 nam 

vbi: E - chi phi cho mot lan su dung may; 

G nam - tien khau hao may hang nam; 

G ca - chi phi khai thac moi ca may; 

T nam - so ca lam viec an dinh trong nam; 

T - so ca may lam viec tai cong trubng. 

NhOng so lifu nay lay trong phu luc 1; rieng cac tri so cua T da cho b tren. 

Tap hop cac so lieu tinh toan trong bang 4.10. 
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Phuong an I: 


CKG-25... C, =16,6 +-x 186 + 1,915 x 186 = 591,80 ngan 

1 400 


E-1003... 


C, =15,4 + 


273,5 


x 60 + 2,035 x 60 = 178,52 ngan 


T6ng cong: 


770,32 ngan 


Phuang an 2: 


CKG-25... 

471 

C-, =16,6 +-x 186+ 1,915x132 = 424,81 ngan 


400 

E-1003... 

273 5 

C 4 —15,4+ ‘ x 114+ 2,035x114 = 325,34 ngan 


400 -— 

Tong cong: 

750,15 ngan 


Phirong an 3: 



CKG-25... 

C, =16,6'+ 471 xl32 + l,915xl32 
400 

= 424,81 ngan 

E-505... 

174 2 

C 6 = 7,9 + ’ x82 + l,883x82 

6 400 

= 198,01 ngan 

K-255... 

295 5 

C 7 =12,24+ ’ x32 + 2,16x32 

400 

= 105,00 ngan 


r 174,2 

Cu =-x 32 

s 400 

= 13,92 ngan 

Tong cong: 


747,75 ngan 
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Can true E-505 phai nghi viec trong 16 ngay hay 32 ca, vay phai tinh kha'u hao trong 
nhurng ngay nghi viec do: 


Phuong an 4: 
CKG-25 (sol)... 

CKG-25 (so 2)... 

E-505... 

K-255... 


C u =16,6 + —x80 + l,915x80 

9 400 

C in =16,6 + —x52 + l,915x132 

10 400 

174 2 

C,. =1,9 + - —— x 82 +1,883 x 82 

11 400 

295 5 

C l2 = 12,24 + ——— x 32 + 2,16 x 32 

12 400 


= 263,80 ngan 
= 177,41 ngan 
= 198,01 ngan 
= 105,00 ngan 


Gin true E-505 nghi viec 4 ngay 

174 2 

C n =—— x8 = 3,45 ngan 

Tong cong: 747,75 ngan 

Trong so bon phuong an tren, thi true tiep phi cua phuong an 3 la nho nhat. 

Do khoi luong lap ghep la mot, dinh muc lap ghep gio'ng nhau, n6n so cong lao dong 
cua ca bon phuemg an d6u bang nhau, vay khi so sanh cac phuong an ta khong xet chi 
phi tien cong. 

2. Anh hudng cua then gian xay lap den, cac phu phi 

*. # , 

O day xet tmh kinh te cua cac phuong an o mire do cong ty xay lap. 

Khi rut ngan thofi gian xay dung thi thanh phan khong doi cua cac phu phi cung giam 
theo; thanh phan nay chiem khoang 60% cua tong phu phi. 

Giam thoi gian lap ghep ket cau cong trinh khong anh huong gi den thcti gian lap rap 
cac thiet bj cong nghe, do mot don vi thi cong khac there hien. 

True tiep phi cua cong tac xay dimg la: 47.730 ngan (trang 126). 

Phu phi (16,7%) cua phuong an 1 la: 47.730 x 0,167 = 7.875,4 ngan. 

Lay phu phi nay lam chuSn de so sanh voi cac phuong an khac: 

- Thcri gian xay dung theo phuong an 1 la 18 thang. 

Thoi gian xay dung theo phuong an 2 va 3 giam: 

101 - 69 = 32 ngay hay — = 1,3 thang 


- Vay thofi gian xay dung cua phuong an 2 va 3 la: 18 - 1,3 = 16,7 thang. 
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Thai gian xay dirng cua phuang an 4 giam: 


101 - 49 = 52 ngay, hay ^ ~ 2 thang 

Vay thai gian xay dirng cua phirang an 4 la: 18-2=16 thang. 

Thanh phan khong doi cua cac phu phi (PP): 

trong phuang an 1 la: PP1 = 0,6 x 7875,4 = 4720 ngan 


trong phirang an 2 va 3 la: 


irong plurang an 4 la: 


1 7 

PP3 = 4720 x -4_ = 4390 ngan 
18 


PP4 = 4720 x -— — 4200 ngan 
18 


Nhir vay phirang an 4 so voi phirang an 3 tiet kiem dirac trong phdn phu phi so tien la: 
4390 - 4200 = 190 ngan 

Nhirng true tiep phi cua phuang an 4 lai lan han true tiep phi cua phuang an 3 la: 
747.67 — 741,75 — 5,92 ngan *• 6 ngan 

Ncu tinh ca cac phu phi ihi phu*tng an 4 tict kicm him phuang an 3 mot so ti6n la: 


190-6= 184 ngan 


■? r t 

3. Anh hifffng ciid tlidi gian xay dirng den von dtiu hr dura phdt hay lac dung 

O day xct tinh kinh te cua cac phuang an a muc do nen kinh te quoc dan. 
Von dau tu duac phan phoi dcu hoa trong tirng ba giai doan ihi cong la: 
Thi cong phan cong trinh ngam; 

Lap ghep ket ca’u nha; 

Ldp rap thict bi cong nghe va cac cong viec khac. 

Tap hop cac so lieu cho truac trong bang 4.11. 


Bang 4.11 


Cac giai doan 

True tiep phi 
theo dir loan 
(ngan dbng) 

Thai gian thi cong 

(thang) 

Phuang an 

I 

2 va 3 

4 

Thi cong plnin ngam 

8530 

4 

4 

4 

Lap ghep ket can nha 

29650 

4 

2,7 

2 

Lap rap :hiei bi va cac cong viec khac 

9550 

10 

10 

10 

long cong 

47730 

18 

16,7 

16 
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b) V 

50.000 - 

40.000 - 

> (ngan dong) 

■ ■ 


30.000 - 

20.000 - 

10.000 - 

- T A 

1 




HB 


1 

i 

1 

1 r 

( 

3 2 4 

!■ 6 

8 10 12 14 16 

18 


T (thang) 


T (thang) 


c) 


V 

50.000 


30.000 

20.000 

10.000 


(ngan dong) 



■ 

— 




-t—- 


0 2 4 6 8 10 12 14 16 18 


T (thing) 


Phuong phap 
lap ghep 1 


Phuong an 
Idp ghep 2 va 3 


Phuong phap 
lap ghep 4 


Hinh 4.3: Cac so do phdn phoi von dan tu 

* Hay so sanh phuong an 3 va 4. 

- Phiromg an 3 (hinh 4.3b) 

Lay tfch so giura khoi luong cong viec tinh bang tien voi thoi gian so tien do chura 
phat huy tac dung. 

+ Trong giai doan I 

Von dau tu 8530 ngan dong sau 14,7 thang mdi phat huy tac dung 
K, - 8530(2 + 2,7 + 10) = 8530 x 14,7 

Ton that cho nen kinh te quoc dan, khi he so hieu qua (tien lbi hang nam) E = 0.17 lia: 

TT, = 0,17x8530x — = 1776 ngan 

12 


+ Trong giai doan II 


K, = 29650 


2,7 


+ 10 


= 29650x11,35 
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TT, = 0,17 x 29650 x = 4767 ngan 
2 12 

+ Trong giai doan III: 

K, =9550x5 

TT, = 0,17x9550 x —= 676 ngan 
3 12 

Tong ton that doi vdi nen kinh te quoc dan cua phuong an 3 la: 

1776 + 4767 + 676 = 7219 ngan 
- Phuong an 4 (hinh 4.3c) 

K, = 8530 x 14 

TT, = 0,17 x 8530 x— = 1692 ngan 
1 12 

K 2 = 29650 x 11 

TT, = 0.17 x 29650 x — = 4620 ngan 
2 12 

K3 = 9550 x 5 

TT, = 0,17 x 9550 x — = 676 ngan 
12 

Tong ton that: 1692 + 4620 + 676 = 6988 ngan 

Theo ti'nh toan till thay: do rut ngan thoi gian xay dung cua phircng an 4 nhidu hon so 
vdri phuong an 3, ta tie't kiem them cho ndn kinh te quoc dan so tidn la: 

7219- 6988 = 231 ngan 

Tong so tidn tie't kiem dirge do ap dung phuong an 4 la: 

184 + 231 =415 ngan 

Bai toan 4.6: Ket hop giai phap cau tao va giai phap thi cong 

Ngitt'ri la dinh thay the loai many due son cua mot nhd cong nghiep betong cot thep 
lap ghep bang loai mang due tin cho. Hay xet hum qua kinh te cua y dinh nay. 

Cac so lieu cho tnrdc: 

Nha may co khi nay co gia thanh du toan la 700 trieu dong. Ke hoach la phai thi cong 
xong 26.000 chiec mdng cot trong thoi gian 1 nam. 
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The: tich m6i mong due shn la 1,87m 3 . 

The tich moi mong due tai cho la 2m , v6i lutmg cot thep la 50 kg/m , dien tich 

9 v 

coppha la 8m cho mot mong; do betong mong bang cac can true oto K-32. 

Cac mong due san duoc lap ghep bang 10 can true E-801. Thai gian xay dung nha 
may voi cac mong lap ghep se rut ngan dirge 4 thang so voi thai gian due mong. 

Sir dung cac mong due san thi true tiep phi se tang, nhung cong lao dong tai cong 
trudng lai giam; tiSn cong, cac phu phi va thdi gian thi cong d6u giam. Vay khi xet hieu 
qua kinh te ta phai xet tat ca cac yeu to nay. 

Cach giai: 

1. Xac dinh khoi lifting cong vice 

a) Khi due mong: A, = 26.000 x 2 = 52.000m 3 

b) Khi lap mong: A 2 = 26.000 x 1,87 = 48.500m 3 

2. Xac dinh cong lao dong va lien lifting ctibdn 
a) Khi due mong 

Due mong co bon qua trinh cong tac: 

- Ghep coppha: 8m 

- Dat cot thep: 0,05 x 2 = 0,1 tan 

- Due betong: 2nr 

- Do coppha: 8m 2 

Bang 4.12 tinh cong lao dong va tien cong cho mot mong. 

Bang 4.12 
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'r- 7 - ■ * - 26.000x8,57 

long so cong lao dong: m, =--- = 31850 ngay cong 

Tong tien cong: L, = 26.000 x 371 = 9.560.000 dong 

b) Khi lap mong 

Dinh mire lap mot mong dudi 5 tan: 2.6 gid cong va tien cong la 116 dong. 

2 6 

Tong so cong lao dong: m 2 = —— x 26.000 = 9660 ngay cong 

Tong tien cong: L 2 = 116 x 26.000 = 3.016.000 dong 

3. Xac dinh thdi gian thi cong cac mong 
a) Khi due mong 

Thdi gian thi cong due mong la t, = 1 nam (theo dau bai) 

So ngay lam viec trung binh trong mot nam la: 285 ngay 

So cong nhan can co trong ngay: N = —— = = 112 ngudi 

* 285 285 ' 


M6i ngay lam 2 ca, thi trong m6i ca co 56 ngirdi. To clitic ho thanh nhirng to hdn hop 

g6m 14 ngudi mot to, thi so to trong m6i ca la ~ = 4, M6i to diroc phuc vu bai mot c^n 

14 

true oto K-32. 
b) Khi lap mong 

Thdi gian thi cong lap mong xac dinh theo dieu kien chc- trude cua bai loan, bang 10 
can true lap ghep E-801. 

To thp lap ghep vdi can true nay goin 3 ngudi. Neu m6u ngay lam 2 ca, thi so cong 
nhan trong ngay se la: 


Thdi gian lap mong la: 


10x3 x 2 = 60 nguai 


t 7 — 


9660 

60 


= 161 ng;ay (hay 


161 

285 


= 0,565 nam) 


4. Tinh true tie'p phi va chi phi may 
a) Khi due mong 

True tie'p phi cho 1 m' belong due mong la.: 

C, = Q, + Q. + C, = 375 + 1520 +- 0,05 x 15 9 00 = 26 90 ddng 
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trong do: C cl - true tiep phi cho viec due betong toan khoi (khong ti'nh gia tien cot thep 
va betong); 

C b - tien betong cho den hien tmcfng (khoi lurong betong 1,015m', mac betong 
200, khoang each chuyen cho 5km); 

C a - tien cot thep tinh cho lm 3 mong co 50 kg/m 3 , voi gia 1 tan thep la 
15900 dong. 

Tri gia mot c&n true oto K-32 la: 603.500 dong. 
b) Klii lap mong 

True tiep phi cho 1 m 3 mong lap la: 

C 2 = C, + C v + C m = 314 + 340 + 2600 = 3254 dong; 

trong do: C, - chi phi lap ghep cac mong betong cot thep, nang tren 5 tan; 

C v , - chi phi van chuyen mong di xa 5km; 

C m - gia ban si mot khoi mong cot co lurong cot thep 50kg/m . 

Tri gia can true E-801 la 1.989.000 d6ng. 

5 . Tinh cac chi phi quy doi cua cac phu’ong an (co xet toi lai dinh mite) 

Ap dung cong thuc: 

Q = C + EVT 

Q - chi phi quy doi; 

C - true tiep phi; 

E - lai dinh mire (lay bang 6% von dau tir); 

V - gia tri von dau tur (la gia tri cua cac may dung dc? thi cong mong); 

T - thoi gian thi cong, tinh theo nam. 
a) Khi due mong 

Q, =A,C, + EV,Tj =52000 x 2690 + 0,06 x 4 x 603500.1 

= 139.880.000 + 144.700 = 140.024.700 dong 
trong do: A, - khoi lupng betong mong due tai ch6 (m 3 ); 

C, - true tiep phi tinh cho lm 3 mong due; 

V, - tri gia cua bon can true oto K-32; 

T, - thoi gian thi cong due cac mong (1 nam). 
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b) Khi lap mong 

q 2 =a 2 c 2 + ev 2 t 2 

- 52000 X 3254 + 0.06 x 10 x ! .989.000 x 0,565 
= 169.208.000 + 675.000 = 169.883.000 dong 

6. Tinh cdc phu phi 

a) Thanh plum khong ddi cua cdc phu phi Tmh then coni> thife sail: 

- Khi due mong: 

p; = 0.6P = 0.6 X 0.167 X 2690 x 52.000 = 14.020.000 d6ng 

- Khi lap mong: 

P 2 " = 0.6x-• t 2 = 1 - ' - Q2 | ° ° QU x0.565 = 7.920.000 dong 

l i * 

trong do: P - phu phi due cdc mong; 

0,6 ti lc ihanh plum khong doi trong phu phi; 

0,167 - phu phi dupe lav bang 16,7% true hep phi. 

1 1 , u - thoi gian thi cong due mong va hip mong tinh theo nam. 

b) 7 hdnh plidn phu phi theo coni’, lao doin’ 

- Khi due mong: P,' = 40m, = 40 x 31850 = 1.273.000 dong 

- Khi lap mong: P-," = 40m, = 40 x 9660 = 386.000 dong 

c) Thanh phan phu phi theo ticn coni> 

- Khi due mong: 14 = 0.15 x L, = 0,15 x 9.560.000 - 1.434.000 dong 

- Khi Idp mong: P" = 0,15 x L 2 = 0,15 x 3.016.000 = 452.000 dong 

7. Tinh hieu qua kinh te II, do rut ngdn thoi gian xdy dung 
Gia thiet von dau tu phan bo deu boa. 

H=^EV(T,-T 2 ) 

= - X 0.2 X 700.000.000 X i = 23.333.300 dong 
2 3 
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THIET KE TO CHUC THI CONG 


trong do: E - he so hieu qua kinh te cua tumg nganh, a day la nganh c a khi che tao may, 
nen lay E = 0,2; 

V - gia thanh dir toan cong trinh; 

(T| - T 2 ) - thdi gian rut ngdn, theo dau bai la 4 thang, hay 1/3 nam. 

8. So sank chi phi cua hai phitong an thi cong mong 


Bang 4.13 


Cac chi tieu du toan 

Dan vi tinh 

Mong 

Due 

Lap 

True tiep phf 

ngan d6ng 

139.880 

169.208 

Lai dinh mdc 

ngan d6ng 

144 

675 

Phu phi 

thanh ph£n kh6ng d6i 

ngan d6ng 

14020 

7920 

theo edng lao d6ng 

ngan dong 

1273 

386 

theo ti6n cOng 

ngan d6ng 

1434 

452 

Tdng du toan 

ngan dong 

156.751 

178.641 

Cac chi tieu so sanh khac 

Thai gian thi cOng 

nam 

1 

0,565 

COng lao d6ng 

ngay cong 

31850 

9660 

Ti^n cOng 

ngan d6ng 

1434 

452,4 
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CHUONG 5 - DIEN, NIJOC, MAT BANG TIEN DO THI CONG 


Chircmg 5 

DIEN, Nl/6C, MAT BANG 
TIEN DO THI CONG 


Bai toan 5.1: Thiet ke mang dirang ong cap nude thi cong 

Cho mat bang cong truting va mang dieting ong cap nude tarn thtii nhu trong hinh 5.1. 

Tinh duting kinh ong cap, biet rang cot nude tai diem cap A tren mang ludi dieting 
ong dia phuong la // A = 36m. 

Do cao ciia diem tieu thu nude C va D so vdi diem cap A tren mang duting ong dia 
phuong la: h c - 3m, h d = 2m. 



Hinh 5.1 

Cach giai: 

Ton that cot nude tren toan bo chieu (daii diremg ong cap b^ng: 

H 0 = h ld + h vk + h (dh + l,2li/ 

vdi h t d - cot nude tu do de chay tr:an„ tthirdng lay la lm; 

h vk - ton that cot nude bcac vamikhioa (thudng lay la 2m); 

h dh - do chenh lech dia hinh giirai diiem tieu thu va diem cung cap; 

i - tdn tha't cot nude tren lm diaicdiwdng ong; 

/ - chieu dai doan dudng ong. 
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THIET KE TO CHUT THI CONG 


Tong cong cac ton that ap lire nirdc phai bang hoac phai nho hon cot nirdc H x tai 
diem cap, nghla la H A > H 0 . 

De giai bai toan, ban dau ta hay chap nhan: 

H a = H 0 ma H a = 36m 

® Tren nhanh dirong ong ABD ta co: 

36= 1 +2 + 3+ 1 2T.il 

Tir do ta rut ra: Xi/ = 25m ma / = 50 + 30 = 80m 


vay: i = — = 0,313 m/m hay 313 mm/m 

80 

• Tren nhanh dirong ong ABC ta co: 

36 = 1 + 2 + 2+ l,2li/ 

TCr do rut ra: Zi/ = 25,8m 

/ = 50 + 20 = 70m 
25,8 

i =-= 0,369 m/m = 369 mm/m 

70 

Den day phai sir dung cac so lieu trong bang 5.2 (co in kern theo) de xac dinh duong 
kinh ong. 

Cach tfnh dirdng kinh ong trinh bay theo bang 5.1. 


Bang 5.1 


Nhanh 

Doan 

Liru 

liro'ng 

(I/s) 

Duong 
kinh ong 

Luu toe 

nude 

(m/s) 

i 

(mm/m) 

/ 

(m) 

i/ 

(mm) 

Tri so 

trung 

binh 

ctia i 
(mm/m) 

ABD 

1 

5 

50 

2,35 

277 

50 

13850 

313 

2 

1,5 

32 

1,58 

... 

211 

30 

6330 


Xi/ = 20180mm = 20,2m 

ABC 

1 

5 

50 

2,35 

277 

50 

13850 

369 

| 

3 

1 

32 

1,05 

95,7 

20 

1914 

369 i 

Xi / = 15764mm = 15,8m 

. 1 


138 





CHUONG 5 - DIEN, NUOc, MA I BANG 'I U N DO THI CONG 


Ap suat dir trCr tren nhanh ABD: 


(36-20.2:-: 1.2 -6)100 


1 3% 


va tren nhanh ABC: 


(36- 15.8 > 1.2-5)100 
36 


33% 


Ap suat dir trCr co the: lay tdi 20%. do phdng co them cac diem tieu thu moi, hoac cac 
diem tieu thu cu can tang them luu luang. 

Tai nhanh ABC, ap suat dir tru qua lor., ta hay giam duong kfnh ong tai doan 3 xuong 
25mm. Thco bang 5.2, doi voi dug co duong kmh 25mm va Iiru luang 1 1/s, thi i = 437 
mm/m, liru toe v = 1,88 m/s. Trong doan nav: 

il = 437 x 2 .) = 8470mm 


va 


Til = 13.850 - 8.740 = 22,6m < 25,8 


Ap suat du tru la: 


(36 -22.6*1,2 -5) 
36 


- I 1 % 


20 % 


Bai toan 5.2: Thiet ke rnang dien thi rung 


Dien tich cong triton g 1000 x JOOOnt. 

Tong cong suat tieu thu dien la / J ( = I TOW 

Can ho tri liai tram hint tlic Iren nut being cong trifung (Itinh 5.2) va mang ludi bon 
duong day dan chinh vdi dien the 38012.20 von; he bon day (ba day nong vd mot day 
ngitoi); day being nhdm. 


Tdi trong dang lion hop (vua chaymdx, vi.'fa thdp sang) phdn bo' deu tren cac dudng 
day dan chinh. 


Cach giai: 

- Tong cong suat cac tram hien the la: 



coscp 


120 

0,7 


= 171 kVa 


Cons suat cua moi tram bien the la 86>kWa,. 

Chon may bien the BT-100/6 co cong Ssuait 
danh hieu la lOOkVa. 


1000m 



L, = 560m 
P, =25kW 
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Bang 5.2. So lieu de tinh dirong ong thep 


Duong kfnh 6'ng (mm) 


,41 57,3 0,81 13,9 

,61 74,8 0,92 17,8 























































CHl/ONG 5 - DIEN, NUGC, MAT BANG TIEN DO THI CONG 


Tai trong tren Im dai ducmg day la: 


120 

560x4 + 250x2 


0,043 kW/m 


• Tiet dien doan day (b-c) xac dinh nhir sau: 
- Tfnh tong momen tai: 




- Ti'nh tiet dien day diin (ducmg ba pha) bang cong there: 

100ZP / 
k.U;].Au 

vbi: Uj - dien the day (V); 

Au - do sui dien the cho phep, tfnh cho so phan tram; 
k - dien dan suai (cua nhom k - 34,5; cua dong k = 57; ciia thep k = 10). 


100 x 6740 x ] Q 3 
34,5 x 380 2 x2 


= 27,1mm 


2 


__ _ t 2 

Theo bang 5.3, ta chon day nhom A-35, c6 tiet dien 35mm . 


Bang 5.3. So lieu de chon tiet dien day theo cirfrng do dong dien 
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THIET KE TO CHUG THI CONG 


Tiet dien doan day (a-b) tmh nhu sau: 


vn/ _ <1 L 2 _ 0,043x250 

cJtl - —“— —-;-— 


1344 kW.m 


100 x 1344 xlO J r „ 2 

s =- - ;-= 5,4mm 

34,5x380 x 5 

Chon day nhom A-16 la day co tiet dien nho nhat. 

Chieu dai cua cac nhanh 4 day, tfnh them 20% do khong mac theo dudng thang dupe: 
560 x 4 x 1,2 = 2700m day A-35 

250 x 2 x 1,2 = 600m day A-16 

Sau khi chon tiet dien day dan theo dieu kien do sut dien the, can thir lai theo dieu 
kien cucmg do dong dien theo cong thtrc sau cua dong dien ba pha: 

P 


1 = 


l,73x U d xcoscp 


Bai 5.3: Lap mat bang thi cong 

Vi du 1: Lap mat bang thi cong mot nha d nhieu tang bang gach, co silt dung can 
true thap hoac may thang tai co dinh de van chuyen vat lieu len cao, trong cac dieu kien 
nine sau: mat triedc nha trong ra dudng pho, nen phai bo th cac kho bai vat lieu va cac 
cong trinh tarn trong mot manh san sau; cac vat lieu, cdu kien van chuyen bang xe tai, 
nen can dam bao dudng sa cho xe den duoc moi kho bai trong sdn. 

Phuong an I: Sir dung can true thap lam phuong tien van chuyen len cao. Trong tai 
cua can true la 3 tan-luc khi do vdi 10m va la 1,5 tan-luc khi do vdi Ion nhat la 20m. 
Trong ban ve thie't ke mat bang thi c£n true nay bao quat dupe toan bo nha dang xay va 
phan ldn san sau (hinh 5.3a). 

Can true thap se van chuyen gach, vua, betong, vat lieu mai, cau lap nhung cau kien 
due san, vi vay can bo trf sap xep cac kho bai vat lieu, cau kien noi tren trong tam vdi 
cua can true nay. 

D£ edn true khoi phai di chuyen nhieu, ta sap xdp timg loai vat lieu ra lam hai bai 
chay doc theo nha. Gach dong san trong cac thung chura, cho den cong truong bang oto, 
dupe can true boc xe'p thanh hai chong Ion tren san, vdi lupng du tru la 1 tuan le. 

Vua xay che tron ngay tai hien trudng, cac bai cat, kho vdi, ximang va tram may tron 
bo trf d ngoai pham vi phuc vu cua can true thap, nhung can true nay van vdi tdi dupe 
cac thung vua do tir may tron ra. 
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CHUONG 5 - DIEN, NUflC, MAT BANG TIEN DO THI CONG 



Uinh 5.3: Tong binli do tin cong mot ngoi nlia a nhieu tang bting gach 
a) Tnfc'nig hap sir dung can true tlicip; 
b) Truong hop sir dung cue may thang tai co dinh. 

1. Can true tlicip; 2. May thang tai, 3. Dong gach; 4. Bdi cdu kien belong due 
san; 5. Lein moc va cita go; 6. May iron vita; 7. Tilling pheu chua vita; 8. Dong 
cat; 9. Klio voi, ximdng; 10. Ban chi liny, v xd, phong hop; 11. Kho kin chua cac 
vat lieu khac; 12. Xirchig co. 

Tru so cong truong, cac nha tarn phuc vu cong nhan, cac xudng gia cong dSu bo trf 
ngoai pham vi hoat dong cua can true. 

Phuong an II: Trong phuong an nay (hinh 5 .3b) nguoi ta sir dung ba may thang tai co 
dinh (hoac can true thieu nhi) de van chuven va.it lieu len cao. 

Gach da xay mong xep doc thco chu vi nha. 

Cac dong gach xay tirong xep tap trung gain cac may van chuyen len cao. Cac vat 
lieu, cac cau kien nho khac bo trf tren san sao <cho cong sue tiep van chung den cac may 
van chuyein len cao phai nho nhat. 

Theo phuong an nay, khoi lupng van chuycen ngang dudi dat den cac may thang tai 
(hay den cac can true thieu nhi) va van chuyen ngang tren cac tang nha se Ion hon nhidu 
so vdi phuong an thu nhat. 

143 




















































CHl/dNG 5 - DIEN, NU<3c, MAT BANG TIEN DO T HI CONG 


Tien do thi cong cho biet tai mot thdi diem naio do co thd co tdi 10 cong viec phai 
thuc hien dong thdi mot luc (vach mot duong thing dumg trong tidn do ngang, no se cit 
t<di 10 duong nim ngang), cho nen phai sir dung h;ai can true thap loai 5 tan-luc, tay cin 
dai 20m, mdi dam bao phuc vu thi cong toan bo ngoi nha trong thdi han quy dinh. 

Tren mat bang cac bai cau kien va dudng tiep te deu nim trong pham vi hoat dong 
cua hai cin true thap nay. 

Khu cac kho bai vat lieu nhucat, da, ximang, suit, go bo tri ve phia ben kia duong dto 
die tien boc do. 

Khu sinh hoat va tru sd cong truong bo tri ve mot phia ven rao. 

Hai khu vuc nay nim ngoai pham vi hoat dong cua can true thap. 

Doan duong tir cong trude vao, dai 100m can lami rong 5,5m cho hai lan xe chay, dd 
phuc vu duoc cac kho bai nim rai ca hai ben duong. Cac doan duong con lai chi c^n lam 
nong 3,5m, cac boc duong nay mb rong 7,5m via co mot bai rong de quay dau xe trong 
trudng hop edng sau dong, hoac khong co edng sau. 

Tram bien the dien dat sal hang rao, noi it ngudit q ua lai va gin dudng day cao the cua 
thanh pho, vdi hai nhanh day thip s.ang va hai nhianh day chay may. Dudng dien thip 
sang bbt ri doc cac duong di 

Dudng ong cap nude tarn thdi da.it mgd treri nnait dla't, chay doc theo con dudng chinh 
cua cong truong, gan tram may tron va ket thuc tai khu nha tarn va ve sinh. Hai hong 
auric cuu hoa bo' tri gin ben dudng di. 

Dudng cong thoat nude tarn thdi laimi trung vdi dtucdng cong thoat nude vlnh cuu. 

Bai toan 5.4: Lap tien dp thi cong theo so do rniiang 

Lap tien do xay lip mot nha con.g nghiep, nihu t rong hinh 3.10, ngudi ta liet ke ra 
ahung cong viec chinh nhu sau: 

A - San nen, dao ho mong col 
B - Due san col belong tren san linen trUdng 
C - Lam duong sd dan den cong tninlh 
D - Due mong cot tai ho mong 
E - Thi cong duong ham tliiet hi va) dial cong ngdm 
F - Van chuyen vi keo, dam can tnuc vu can true 
G - Cho va lap dat thiet bi cong ngdie : 

H - Lap dung cot betong vao mong' 

1 - Lap dam can true va can true Ion . cot 
J - Lap vi keo, cua troi va lop tndi 
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THIET KE TO CHUC THI CONG 


K - Due betong san nha may, lat sari he 
L - Lap tifdng bao che, hoan thien, trang tri 

Trinh tit, thdi gian va chi phi cua cac cong viec dung de thiet lap lien do thi coig cho 
trong bang 5.4. 

Yeu c£u: 

1. Xdc dinli thdi gian hoan thanh cong trinh va cac cong viec gang. 

2. Dieu chinh thdi diem thife hien cac cong viec sao cho bieu do chi plii deu hdi nhat 
(thap nhat) trong snot thdi gian thi cong. 


Bang 5.4 


So 

TT 

Ten cong viec 

Cac cong viec dung 
truoc no 

Thcni gian thuc hien 
(tuan) 

Chi phi 
(trieu/tuln 

1 

A 

- 

5 

3 

2 

B 


4 

4 


C 

- 

8 

3 

4 

D 

A 

3 

2 

5 

E 

A 

7 

2 

6 

F 

C 

5 

1 

7 

G 

C 

4 

4 

8 

H 

B, D 

3 

2 

9 

I 

F.H 

9 

4 


J 

F, H 

11 

5 

11 

K 

E, I 

8 

2 

12 

L 

G, J 

10 

3 


Cach giai: 

a) Theo so lieu cho, ta lap duac mot so d6 mang nhu sau (hinh 5.5). Cac thdi gian 
thirc hien ghi duroi mui ten cong viec. 



Hinh 5.5 
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C’HUONG 5 - DIEN, NUtfC, MAT BANG TIEN DO THI C ONG 


b) Ket qua tfnh toan so d<5 mang (SPM) neu trong bang 5.5. 

Cac cong viec gang la C, F, J, L vi thoi gian d lt trCr toan phSn cua chung bang khong. 


Bang 5.5 


Ten cong 
viec 

1 

Ki hieu 

cong 

viec 

Thai 
lupng 
(hue hien 

Thai 

diem 

khoi sum 

Thai 

diem ket 

sarn 

Thoi 

die*m 

khoi 

muon 

Thai 

diem ket 

muon 

Thai 
gian 
du tru 
rieng 

Thai 
gian du 

tru toan 
phan 

A 

1 -2 

5 

0 

5 

2 

7 

0 

2 

B 

1 - 3 

4 

0 

4 

6 

10 

4 

6 

C 

1 - 4 

8 

0 

8 

0 

8 

0 

0 

D 

2 - 3 

3 

5 

8 

7 

10 

0 

2 

E 

vO 

1 

CM 

7 

5 

12 

19 

26 

10 

14 

F 

4-5 

5 

8 

13 

8 

13 

0 

0 

G 

4-7 

4 

8 

12 

20 

24 

12 

12 

H 

3-5 

3 

8 

11 

10 

13 

2 

2 

1 

5-6 

9 

13 

22 

17 

26 

0 

4 

J 

5 - 7 

11 

13 

24 

13 

24 

0 

0 

K 

6 - 8 

8 

22 

30 

26 

34 

4 

4 

L 

7-8 

10 

24 

34 

24 

34 

o 

0 


Thdi gian hoan thanh cong irinh being long cac thoi lupng thirc hien cua cac cong 
viec gang. 


8 + 5 + 11 + 10 = 34 tuan 

c) Dua so do mang len true thbi gian 

Ve cac cong viec gang C, F, J, L noi tiep nhau, lam thanh mot duong thang lien tuc, 
noi su kien khoi dau den su kien cuoi ciing. lam duong chuain. Sau do sap xep cac cong 
viec khong gang khac cua so do mang. 

Ba truong hop sap xep cac cong viec khong gang theo thdi gian nhir sau: 

- Cac cong viec khong gang dupe sap xep cho khoi som het (hinh 5.6a), ta dupe tien 
do ngang A, trong do cac thoi lupng cong viec la cac duong mui ten dam net, con thdi 
gian du tru rieng dupe the hien bang cac doan duong cham cham, turc doan keo dai cua 
duong mui ten. 

Tien dp ngang A co bieu do kinh phi (a) ndm d phia dudi no, ma dinh cao la 10 
trieu/tuan. 
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CHlTONG 5 - DIEN, NU^C, MAT BANG TIEN DO THI CONG 


2- Cac cong viec khong gang dirge sAp xep cho khai muon het (hinh 5.6b), ta dugc 
tien do ngang B. O day thdi gian dir trir toan phin cua moi cong viec la tong cac doan 
diremg cham cha'm. 

Tien do ngang B co bieu do kinh phi (b) vdi dinh cao len toi 15 trieu/tuan. 

3- Sir dung khoang thoi gian du trur ciia m6i cong viec, de xe dich sSp xep lai cac 
cong viec, ta dugc mot tien do ngang C (hinh 5.6c) va dinh cao chi la 9 trieu/tuan, no 
cho bieu db kinh phi (c) ddu hoa hon. 

Khi can didu chinh tien do mang trong dieu kien nhan cong vat tu, thiet bj va kinh phi 
co gidi han dong thdi, nen sir dung may vi tfnh. Chucmg trinh dieu chinh tien do mang 
nay da co a Bo mon Thi cong Truong dai hoc Bach khoa - Dai hoc Quoc gia Thanh pho 
H6 Chi Minh. 
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THIET KE TO CHUC THI CONG 


Chirong 6 

mOt mAu do An thiet ke: 

TO CHITC THI CONG 


DE TAI: THIET KE TO CHUG THI CONG MOT TIEU KHU NHA 6 


1. Nhiem vu thiet ke 


Yeu cau thiet ke thi cong xay lap mot tie’u khu (chung cir) gom 8 nha 4 tang; m6i nha 
co 4 den nguyen. 


Thai han thi cong an dinh la 10 thang. 

Dia chat: dat cat pha set tot (1,2 kG/cm 2 ) 
muc nude ngam a cot - 4m. 

Nguon (lien, nguon m(dc thi cong : Tieu khu da xay dung xong mot tram bien the di6n 
v6i cong suat 720kVa. Mang dudng ong cap nudfc vlnh curu, da dan den tieu khu, ap suat 
trong mang la 2,5atm, dubng kfnh ong D = 150mm. 

Kha nang cung cap vat lieu xay diCng: cong trudng d each khu cong nghi6p 10km, 
cac xf nghiep dia phuong co the cung cap day du vat tu, thiet bj may moc thi cong. Van 
chuye’n bang dubng oto co san. 


Can dam bao lan trai cho 40% so cong nhan luu tru tai cong truong. 


2. Tim hieu ve dia diem xay dung 

Cac cong trinh ha tang phuc vu cho tieu khu nha 6 bao gom: 

- Mang ludi duong ong cap thoat nude ben ngoai nha. 

- Mat bang san lap cho phang va hoi doc tu Tay Bac xuong Dong Nam, voi do doc 
1 % de d & tieu nude mua. 

- Duong oto da den dupe tieu khu, con lai dubng trong tieu khu gom hai lbp betong 
nhua can lam sbm. 

- Dien nude thi cong co the lay til mang ludi vlnh ciru phuc vu sinh hoat sau nay cua 
tieu khu. Can khan truong dat trude mang ludi dien thoai phuc vu cong trubng. 
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CHUONG 6 - M0T MAU DO AN THIKT KE TO CHUG THI CONG 


Vua betong, da hoc, cat, ximanjg..,. dirac ciing cap tir mot tram betong va vat lieu xay 
dung d each cong trudng 2km. 

Rieng cau kien due san thi phiai chuyen chd tir mot xf nghiep san xuat cau kien 
betong cot thep d each cong trucmg: tdi 10km. 

3. Tim hieu dac diem cong trurumg 

Cac nha d lam bang betong tarn bon., kihong co tang ham. So can ho trong mdi nha la 64. 


Kfch thude mat bang nha: 
So tang nha: 

Chieu cao nha: 

Dien tfch xay dung nha: 
Khoi tfch nha: 

Dien tfch d: 

Dien tfch sir dung: 

Cac he so: 


868,7 x 8 = 6950m 
]i 4245m 2 


78640m 


3 


Dien tfch tie’u khu: 

Tong dien tfch xay dung: 

Tong dien tfch d: 

Tong khoi tfch d: 

Chi6u dai mang dudng ong cap nude: 

Chieu dai mang dudng ong thoat nude:: 

Chieu dai mang dudng cong tieu nude: 

Chieu dai dudng day tai dien: 

Chieu dai dudng dien thoai trong cong trtucmg: 
Chieu dai dudng dan khf dot: 

Dien tfch mat dudng trong tie’u khu: 

Dien tfch dat trong cay xanh: 

Dien tfch via he: 

Hang rao tarn thdi: 


6)8.40 x 12,70m 
4 

114„32m 

868,7m 2 

9830m'' 

1:780,64m 2 
2610,8m 2 
Kj 5 0,S8 
K 2 = 5,53 

l!65x 288 = 47520m 2 
2 


588m 

657m 

496m 

440m 

494m 

600m 

16760m 2 

19070m 2 

3992m 2 

2100m 
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4. Tim hieu cau tao nha 

Nha khong c6 khung, lam bang cac tarn tuang, tarn san due san. Tuang doc chiu luc. 
Mong bang, lam bang betong da hoc, mac 100. 

Tircmg chiu lire lam bang betong nhe, 1600 kG/m . 

San betong cot thep co 16 r6ng day 220mm. Tren san nha lat gach bong. 

Cac vach ngan phong la cac tarn thach cao day 80mm. 

Cac vach ngan ho la cac tarn betong nhe. 

Cac vach ngan khu ve sinh xay bang gach, day 100mm. 

Mai nha gom cac vi keo g6, lop bang cac tarn phibro ximang lurni song. 

Cau thang, chieu nghi la nhutig ca'u kien betong cot thep due san. 

Cac 6 cira so co hai lop canh cura (cua kfnh va cua chop). 

Trang tri ben trong nha nhu sau: 

Tircmg nha quet voi mau xanh sang. 

Tu5ng nha t&m op gach men su xanh. 

Tircmg nha ve sinh va nha bep phun som mau. 

Trln nha va cac phan tuang quet khac quet voi trang. 

Cac khung g6 cira so, cira ra vao quet hai lep son mau gu. 

5. Dir toan xay lap 

Khoi luomg cong viec xac dinh tren cac ban ve thie't ke. 

Gia thanh xay lap lm 3 nha a lay theo dan gia binh quan cac cong trinh tuang tu, hoac 
tinh theo dan gia dia phuemg. 

Khoi luemg thi cong duorng sa, cong ranh, via he, cay xanh xac dinh theo tong mat bang 
xay dung. 

Phu phi xay dung nha a lay bang 18,2% 

Tien tich luy lay bang 6%. 

He so dieu chinh dan gia lay bang K = 1,246. 
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Bang 6.1. Bang dir toan tong hop 


Cong viec 

Dan vi 

ti'nh 

Khoi lucrng 
cong viec 

Don gia 
(ddng) 

Gia thanh 
(ngan ddng) 

I. Cong tac mat bang 

San nen 

2 

m 

47520 

6 

285,1 

Mang duang dng thoat nude 

m 

657 

1589 

1044,0 

Mang dudng dng cap nude 

m 

588 

1312 

771,5 

Mang co'ng ranh tieu nude 

- 

605 

2094 

1266,90 

Duong didn cao ha the 

- 

440 

mm 

253,00 

Dudng didn thap sang ngoai trdi 

- 

798 

472 

376,70 

Mang Iudi dien thoai 

- 

494 

508 


Mang dng dan khi dot 

- 

600 

836 

501,60 

Dudng sa noi bo 

2 

m 

16760 

90 

1508,40 

Tdng edng 



_ 


11. Xay dung nha a 

Cac nha d lap ghep 

m 2 

14245 

2500 

35612,5 

Tdng cong 




35612,5 

III. Cai thien mat bang 

Bo va lat via he 


4740 

182 

862,7 

Trdng co va cay xanh 

ha 

1907 

7620 

1445,0 

Hang rao 

m 

2100 

256 

537,6 

Tdng cong 




2745,3 

Tdng cong loan tieu khu 




43616,0 

Lan trai tarn thdi 


1,5% 


654,3 

Phu cap thi cong miia mua 


1,6% 


697,8 

Cac cong vice khong ludng trude 


2% 


872,3 

Tdng cong 




45840,4 


6. To churc thi cong 

Cong tac mat bang va xay dung ca sa ha tang phai tien hanh truck; cong tac xay dung 
nha a, de dam bao dua cong tiinh vao sir dung vdi day du tien nghi ngay. 
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THIET KE TO CHUG THI CONG 


Viec to chiic thi cong tien hanh theo ba giai doan sau: 

- Giai doan chuan bi. 

- Giai doan thi cong chfnh. 

- Giai doan hoan tat. 

a) Giai doan chuan bi gom nhung viec sau: 

- Cai thien, don dep khu dat, lam hang rao tam thdi, lam dudng noi bo, xay dung cac 
nha cua tam thdi nhu tru sd ban chi huy cong trudng, kho Ian vat lieu, san bai xe may thi 
cong, cac xudng phu trp, nha nghi, nha an, phong thay quan ao lao dong, phong tam rda, 
ve sinh, tram y te... 

- Dat mang ludi dien nude thi cong, chieu sang ngoai trdi. 

- Lap dung, chay thu can true thap de lap ghep nha. 

- Gia cong, che tao cac dung cu cau lap nhu don treo, day giang, day cau, thanh 
chong, dung cu co dinh tam thdi cau kien... 

- Dat cac moc de giac vi trf tim nha, de xac dinh cac cao trinh lap ghep. 

- Neu mat bang chua duqc giai phong de thi cong, thi trong giai doan chudn bi can 
tinh them nhimg cong viec sau: 

- Di chuyen nha cua cu can trd thi cong, nho bat goc cay. 

- Thao dd va xu ly cac cong trinh ngam cu neu co. 

b) Giai doan thi cong chinh, gom cac cong viec sau: 

- Dat mang ludi cong ranh neu chua kip lam trong giai doan chuan bj. Dat dudng day 
dien thoai phuc vu chi huy thi cong. 

- Xay dung cac phan cong trinh ngam dudi mat dat, lam dudng sa vlnh cuu. Can tranh 
thu lam nhung cong viec nay trong miia kho. Tat nhien phai van chuyen du vat lieu de 
xay dung cac phan ngam (mong, cac dudng ong...) nay tu trude khi bat dau giai doan thi 
cong chfnh. 

- Dot thu hai cua giai doan thi cong chfnh bao gom nhung cong tac x3y dung phan 
nha tren mat dat nhu: lap tudng, lap san, dat vach ngan, lat san, dat dudng ong trong cac 
tang nha, lam mai, trang trf mat chfnh cua nha. 

c) Giai doan hoan tat bao gom: 

- Lap dat thiet bi dien, nude, thiet bi ve sinh ben trong nha. Cong viec nay phai di 
trude cong viec trang trf. 

- Mie't km cac mach noi cac cau kien due san; sua phang tudng vach; to trat tudng 
gach, op gach men khu ve sinh, bep; son voi tudng, trdn nha; son cac khung, canh 
cua gd. 
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Can true thap sau khi hoan thanh cac cong viec cua giai doan xay lap chinh mot nha 
se di chuyen sang xay Up nha khac ngav. Viec van chuyen vat lieu len cac tang nha 
trong giai doan hoan tat cong trinh dupe tien hanh bang hai may thang tai T-41 co sue 
nang 500kg. 

7. Cac bien phap thi cong chu vein 

Dao ho mong bang may dao gau xap E-153, vdi giu 0,15m 3 . Sau do phai sua sang, lam 
sach ho mong bang thu cong. Dam len gia co mat nen can than. 

Mong bang due bang betong da hoc, vay phai dat cac tarn coppha luan luu dudi ranh 
mong. Bitong do thanh tirng lop day 20cm va dam chat bang may dam rung. Da hoc chd 
den bang xe tai DIN-585 trong tai 3,5 tan. Vua betong chd tir tram che tron den bang 
Ioai thung 0,6m 3 , trong lupng thung betong khoang 2 tan. Xe tai DIN-164, trong tai 4 
tan, chddupc 2 thung. 

Cac thung betong dupe cau de due mong hang can true E-505A, sire true 2,6/10 tan, vdi 
tay can cai 10m. Khi do vdi la 10m thi sue ca’u cua no la 2 tan va do cao nang vat la 3,7m. 

Kiem tra cao trinh mat mong bang may thuy binh. kigm tra tim mong bang may kinh 
vl. Theo thiet ke trong mong bang can de chua Id cho cac dudng o'ng chay xuyen qua. 
Xay phii be tudng tren mong sau khi da trai k'fp chong am nam ngang. 

Trinh tu thi cong lap ghep nha nhu sau: 

- Due mong bang betong da hoc. 

- Xa> phan be tudng. 

- Lap cac tarn tudng ngoai, tudng trong. cac vach ngan, cau thang, chieu nghi, o'ng hut 
khoi, theng hoi, khoi ve sinh. 

- Lap cac tarn san tang, tarn mai. 

Cac cau kidn due san dupe chd bMng xe tai DIN-150 (co mode) den cong‘trinh. De 
tranh khau boc do trung gian, can true cau cau kien tir xe va lap chung vao thing cong 
trinh. Nhu vay thi phai: 

Lap l.e hoach lip ghep cac cau kien cua tirng ting; tren mdi cau kien co danh so thir 
tu theo binh tu lip ghep chiing. 

Cac >e tai cung co ke hoach van chuyen tirng loai cau kien mot, theo gid, sao cho mdi 
chuyen, xe khong phai chd dpi qua la.u de d uctc boc xep. Trong khi do xe van phai dam 
bao chd den cong trudng nhung cau kie n nhio nhu tarn ban cong, lanhto v.v... va vita de 
gin cac mo'i noi, mach ngang, mach dunsg tudng nha. 

Lip fhep nha theo tirng phan doan. (0 day mdi phan doan gdm hai don nguyen nha: 
mot don nguyen dau hoi va mot don nguiyen giua. 
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Dung may kinh vT d6 vach cac dudng tim nha nhu dudng tim cac tudng doc va tudng 
hoi, ki6m tra lai cac coc moc. Trudc khi lap tang mot phai co dinh cac dudng tim bang 
ke cac vach dau bang son len tren be tudng. 

Dung may thuy binh de ki6m tra do ngang bang cua mat tren be tudng va mat cac 
san tang. 

Ki6m tra vi tri cac tarn tudng tren theo cac tarn tudng tang dudi bang day doi. 

Trong mdi phan doan, nen lap ghep cac ca'u kien d xa can true trude, roi lap lui dan 
ve phfa can true, de’ cong nhan lai can true nhin rd chd dat cau kien hem. 


8. Chon may dao dat 

Khoi lucmg dat dao ranh mong cua mot nha la 295m 3 ; cua 8 nha la 2360m 3 . Vdi khoi 
luomg nay thi chon may dao E-I53 vdi gau xap dung tfch 0,15m 3 la kinh te nhat, dong 
thdi dap ufng duoc nhip do thi cong phan ngam cac cong trinh. 


Nang suat mot ca cua may dao tinh bang cong thirc: 

N = ^ m 3 /ca 

to-K, 


G - thdi gian mot ca lam viec, tfnh theo gid; 

K - he so su dung thdi gian trong mot ca, lay K = 0,72; 
q - khoi luqng dat nguyen tho do may dao duoc trong mot lan xuc 
q = vk' = 0,15 x 0,8 = 0,12m 3 

3 f 

v = 0,15m - dung tfch htnh hoc cua gau; 


k' = 0,8 - he so chura cua gau; 

tg - thdi gian mot chu ky thao tac (mot lan dao do dat) lay theo so tay may xay dung; 
^ = 20 sec hay 0,0056 gid; 

K t - he so tori xop cua dat sau khi dao; K t = 1,10 (dat cat) va K t = 1,35 (dat thit nang). 
0 day ta lay K t = 1,2 (dat cat pha set). 

Nang suat mot ca cua may dao: 


7x0,72x0,12 

0,0056x1,2 


= 90 m 3 /ca 


Thdi gian dao ranh mong cho mot nha: 


T = 


295 

— = 3,3 ngiy 


158 



CHUtJNG 6 - MOT MAU DO AN THIET KE TO CHUG THI CONG 


Neu tinh them thai gian sira sang cac ranh mong va di chuyen may thi phai mat 4 
ngay (lam viec 1 ca) hoac phai mat 2 ngay (neu ngay lam 2 ca). 

9. Tinh so xe tai de cha vat lieu khi thi cong mong 
Khoi lirang due betong da hoc m6i ca: 37m 3 

Vat lieu tinh cho 100m 3 betong da hoc la: 71m 3 betong; 44m 3 da hoc. 

x 3 

Trong moi ca: nhu cau ve vua betong la: 0,71 x 37 = 26m 

nhu cau ve da hoc la: 0,44 x 37 = 16,3m 3 

Van chuyen betong va da hoc bang xe tai DIN-164 va bang xe tai co thung 1st DIN- 
585. Khoang each van chuyen la 2km va toe do la 20 km/h. 

Tinh nang suat (q) cua cac loai xe (tan/ca) va so lirofng xe (m) can thiet cho m6i luPng 
hang, bang cac cong thue sau: 

p.G,.K, 

q =-G/ tan/ca 

t + - 

V 

m.-Q- 

qK ; 

p - trong tai cua xe (tan); 

G, - thai gian lam viec cua xe tai (gid). Neu m6i ca lam viec la 8 gio thi la'y 
G| = 7,5 gio; con 0,5 gio la thai gian cho xe di tir tram xe ra tuyen dudng va tra ve 
tram xe; 

K, - he so sir dung trong tai cua xe, K, = 1; 

t - thai gian xe dung de boc da hang trong m6i chuyen (tinh b^ng gid); 
khi cha vua betong t = 0,65 
khichadahoc t = 0,31 
/ - ctr Ii van chuyen trung binh, l = 2km; 

V - toe do van chuyen trung binh. V = 20km/h; 

Q - luang hang can van chuyPn trong mot ca, Q = 26m 3 ; 

K 2 - he so sir dung thPi gian mot ca lam viec cua xc, lay bang 1. 

Xe cha 2 thung betong dung tich 0,6 m /thung, trir bi di thi trong tai hiru ich cua 
xe la: 


p = 4 - 0,8 -- 3,2 tan 
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3,2 x 7,5x1 

q =-- = 28,4 tan/ca 


0,65 + 


4x2 

20 ~ 


26x2,3 

m =-= 2,1 

28,4 


(Ti trong cua vira betong la 2,3). 

TInh ca kha nang vircrt mure thl ta co the dung 2 dto tai DIN-164, trong tai 4 tin m6i 
chiec, de chd 2 thung chiia betong, dung tich 0,6m 3 mdi thung. 

Xe chd da hoc thuoc loai xe tu do DIN-585 trong tai 3,5 tan: 


Q = 


3,5 x 7,5 x 1 


0,31 + 


2x2 

20 


= 51,5 T/ca 


m = 


16,3x1,7 

51,5 


0,53 


Vay mot xe DIN-585 chd da hoc trong mot ca du dung cho 2 ca thi cong. 


10. Tmh so xe tai van chuyen cac cau kien betong 

Dung xe DIN-150 keo theo mode, co trong tai tong cong 10 tan de chd cac cau kien 
betong, tr6n cu li / = 10km. 

Nhu cau mdi ca ve cau kien betong due san la: 


2070,5 

3x25 


= 27,6 m 3 /ca 


Dung trong cua betong nhe la: y = 1600 kg/m 3 . 

Nang suat cua xe van chuydn cac cau kien betong nang dudi 1 tan, vdi thdi gian chd 
doi boc do t = 1,15h la: 


q = 


10x7,5x1 


1,15 + 


10x2 

20 


= 35 T/ca 


So xe tai la: 


m = 


27,6 x 1,6 
l35~ 


Vay chi can 1 xe DIN-150 keo theo mode trong 1 ca de chd cau kien due sin. 

Nhu clu ve xe tai d£ chuyen chd cac loai vat lieu cho cac dang cong tac khac cung 
dugfc xac dinh blng phuong phap neu tren. 
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Vide xac dinh tdng so xe tai phuc vu cong trudng can tmh tdi he so sir dung tram van 
tai co gidi K V1 = 0,65 va he so tan dung trong tai cua xe K u = 0,90. 

Tong trong tai cua tram van tai co gidi phuc vu cong trudng xay dung tieu khu nha d 
nay con co thd tfnh nhu sau. Theo dinh muc thi cu 1 trieu dong von diu tu xay dung 
trong 1 nam can khoang 0,5 tan trong tai xe co gidi. Theo du toan thi von dau tu trong 
thang 10 d day la 45,8 trieu dong, vay so tan trong tai cua cac xe can co la: 

„ 45,8 x 12 _ 

0,5 x-= 28 tan trong tai 

10 

Neu sir dung loai xe 4 tan, thi tram van tai co gidi phai can co: 28 : 4 = 7 xe tai. Day 
la tlnh ca cong tac van chuyen dat ddp ton nen vdi khoang each chung 6 - 8km. 

11. Chon can true thap 

Chon can true thap theo cac loai may co sSn cua cong ty xay lap, theo chi tieu kinh te 
ciia mdi loai may va theo cac tmh nang kl thuat (sue true, do vdi, do cao nang moc cau) 
cua chung. 

Tat nhien can true khong chi phuc vu rieng cong tac lap ghep, ma phuc vu ca cong 
tac van chuydn vat lieu lCn cac tang nlut (nhir cac do moc, vat lieu thiet bi ve sinh, vat 
lieu lat san v.v...) trong thdi gian chd dpi lap ghep. 

Muon di chuyen can true thap sang phuc vu cong trinh khac thi phai dat dudng ray 
trude cho no, do do mdi efin true phai co hai bp dudng ray. 

a) Chon can true theo car thong so lap glwp 

Do vdi nho nhat cua can true thap: 

R = a + b = 4,5 + 12,7 = 17,2m 

vdi: a - khoang each nho nhat tmh tu dudng tim can true tdi tudng nha; 
b - chidu rong nha. 

Do cao nho nhat cua can true thap: 

H = h () + d+e + g= 11,3 + 1.0+ 2.5+ 2= 19,8m 
vdi: h„ - chieu cao nha; 

d - do nang cao qua dau tudng tang tren ciing cua ket cau lip ghep; 
e - chidu cao cua tain vach; 
g - chieu cao ciia dav cau i r at. 

Cac can true thap sau day dap irng cac thong so ldp ghep do: M-3-5-5A; MCK-3-5-20 
va MBTK-80. 
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Cac tfnh nang kl thuat cua cac cdn true thap (bang 6.2). 


Bang 6.2 


Cac tfnh nang 

Ma eSn true 

M-3-5-5 

MCK3-5-20 

MBTK-80 

Dp vdi ldn nha't 

22 

20 

1 | 

Dp vdi nho nha't 

11 

10 

10 

Sue true o do vdi ldn nha't (ta'n) 

3 

3 

4 

Sue true d do vdi nho nha't (ta'n) 

5 

5 

5 

ChiOu cao nang moc cau a do vdi ldn nha't (m).. 

21 

25 

28 

Toe dp: 




Nang vat (m/phut) 

30 


1 

Ha vat (m/phut) 

30 

3; 5; 15; 30 

33; 30 

Quay c£u (m/phut) 

0,6 

0,75 

0,65 

Di chuydn eSn true (m/phut) 

32 

21 


Di chuydn cua xe con mang vat (m/phut) 

32 

- 


Di chuydn vat theo hudng ngang do thay ddi 
dp vdi tay can (m/phut) 

- 

13 

9 

ChiPu rong duong ray (m) 

4 

4 

5 

Trong lupng eSn true (khdng doi trong) (ta'n) 

30,6 

23 

28,5 


b) Chon can true theo chi tieu kinh te 
Thai gian xay lap mot nha tide ti'nh la 3 ifcang. 

So ca may can true dd lap ghep mot nha la: 25 x 3 = 75 ca 

Chi phi su dung can true xac dinh theo cong thirc: 

p X 

C = E + 1 nam + G T 

r-p Ud 

1 nam 

vdi: E - chi phi cho mot lan dem sir dung (dong); 

G nim - hen khau hao hang nam (dong); 

G ca - chi phi khai thac m6i ca may (dong); 

T nam - so ca lam viec cua can true trong nam; 

T - so ca lam viec cua can true 6 cong trinh (hay tai cong trirdng). 
So liPu ve cac dai lirong nay (lay tCr phu luc 1) cho trong bang 6.3. 
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Bang 6.3 


Ma 

edn true 

Chi phf 1 lan sir dung (ngan d6ng) 

^nam 

(ngan/d6ng) 

G ca 

(ngan/d6ng) 

T„, m 

(ca) 

de di 
chuyen 

can true 

de lap va 
thao dd 

cin true 

Tdng 

cong 

M-3-5-5 

26,7 

51,1 

77,8 

316 

1,084 

400 

MCK-3-5-20 

3,52 

11,6 

15,12 

280 

1,940 

400 

MBTK-80 

18,6 

39,2 

57,8 

326 

2,190 

400 


Chi phf su dung cac can true thap: 

M-3-5-5: 

316x75 

77,8+ + 1,09x 75 = 218,7 ngan dong 

400 6 6 

MCK-3-5-20: 

280x75 

15,12 +-+ 1,94x75 = 212,7 ngan dong 

400 6 5 

MBTK-80: 

^^6 x 7S 

57,8 +-— + 2,19x 75 = 283,5 ngan dong 

400 6 6 


Kfch thuoc nha tren mat bang: 68,4 x 12,70m. 

Ducmg can true thap dat 6 mot p-hi'a cua nha, voi chieu dai dudng bang 6 thanh ray, 
m6i thanh dai 12,5m. 

Chi phi vao vice lap dat va thao dd dufrng can true thap cong v6i tidn khau hao nhu sau: 

M-3-5-5: 28,5 x 6 = 171,0 ngan dong 

MCK-3-5-20: 22,6 x 6 = 135,5 ngan dong 

MBTK-80: 26,8 x 6 = 160,8 ngan d<5ng 

Chi phi tong cong sir dung cac can true thap: 

M-3-5-5: 218,7 + 135,5 = 354,2 ngan dong 

MCK-3-5-20: 212,7 -+ 135,5 = 348,2 ngan d6ng 

MBTK-80: 283,5 + 160,8 = 444,3 ngan dong 

Xet vd mat kinh te thi nen chon can true thap MCK-3-5-20; d6ng thoi viec di chuyen 
no tir cong trinh nay sang cong trinh khac cung dd dang va ton ft thdi gian hon cac can 
true khac. 

12. Ti'nh cong lao dong xay lap rmot nha 

De thiet ke tong mat bang cong tirurbng. ta eSn tfnh toan chuan bi nhung so lieu efin 
thiet nhu trong bang 6.4 
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Thanh phan 
cong nhSn 


1 thp may 
4 thp lam dat 

6 thp moc 
12 tho betong 

2 thp moc 
2 thp betong 


2 

































CHUONG 6 - MOT MAU DO AN T HI E7 KE TO CHUG THI CONG 


13. Tinh so nha tam phuc vu doi song 

Nhung nha phuc vu doi song cong nhan tai cong truang gom: nha thay quan ao, nha 
ve sinh, nha tarn, nha nghi giai lao va an trira... 

Nha thay quan ao lao dong: So cong nhan nhieu nhat m6i ca la: 90 nguai. Nha thay 
qjuSn ao phai co cho chua 90 x 3 = 270 hoc tu de quan ao cho cong nhan ba ca. 

Nha ve sinh: Nam cong nhan khoang 60%. Nu cong nhan khoang 40%. Vay trong so 
cong nhan nhi6u nhat la 90 nguai, thi co 54 nam va 36 nu. Theo dinh muc thi can 2 
phong ve sinh nir, 3 phong ve sinh nam. 

Nha tcim: Mot huong sen cho 20 cong nhan, vay can xay dung 2 huong sen cho nu, 3 
hjucrng sen cho nam. 

Theo dinh muc thi cu 20 cong nhan co mot voi nuoc rua tay chan, vay can lam 2 voi 
rhudc cho nu, 3 voi cho nam. 

Nha nghi gidi lao vd an tn(a tai cong tnrdng lay vao khoang 24m 2 . 


14. Tinh dien tich nha kho 

Nha kho de chua vat lieu, cau kicn va cdc phu kien nhu: do g6, do dien, do sanh su ve 
s.inh v.v... Nhu cau ve nhung vat lieu nay chiem 30% nhu cdu vat lieu xay dung chinh, 
nna nhung vat lieu xdy dung chinh tinh cho lrn 2 nha 6 la 0,6m 3 . 

Kho du tru nhung vat lieu nay, du de hoan thanh khoi luong cong tac tai mot tang 
aha la: 

1780 

M -0,3 x 0,6--= 80,2m 3 

4 

2 ^ 

Thai gian hoan thien mot tang nha la — « 6 ngay. 


Vay m6i ngay can: 



13,4m 3 


Dien tich kho can thict la: 


(M + Qk)a _ (80,2 + 13,4x1,2)1,5 
q ~ 


144,5m 2 


V(6i: k - he so cung cap vat lieu khong deu hoa, k = 1,2; 
a - he so tinh tai duang di lai trong kho, a = 1,5; 
q - luong vat lieu chua tren 1m 2 dien tich kho, q = 1,0m 3 . 
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THIET KE TO CHUG THI CONG 


Can xay dung mot kho mai hien vdi klch thu6c 15 x 6m va mot nha kho km vcfi klch 
thuoc 10 x 6m; tong dien tlch kho 150m 2 . 

15. Ti'nh nhu cau ve lan trai 

Udc ti'nh so luqng cong nhan tren cong trucmg. 

Theo bang 6.4 "TInh cong lao dong xay dung mot nha" theo dinh muc, ta can co: 
6756 cong. 

- So cong xay dung 8 nha; 

6756 x 8 = 54048 cong 

- So cong lao dong lam cong tac mat b^ng va dat dudng ong (theo bang du toan 6.1) 
tren mat bang tie’u khu: 

5258200-880000 


600 


= 7100 cong 


(Nang suat lao dong binh quan cua cong nhan la 600 dong m6i ngay). 
- So cong dat mang lu6i dien tren mat bang tieu khu; 

880000 


2200 


= 400 cong 


- So cong lam cong tac cai thien mat bang va cay xanh: 

2745300 


550 


= 5030 cong 


T6ng so cong lao dong: 54048 + 7100 + 400 + 5030 = 66578 
Neu ti'nh ca cong giam sat ki thuat, hanh chi'nh, phuc vu cong cong: 

66578 + (0,06 + 0,08 + 0,2)66578 = 88758 cong 
- So cong nhan trung binh m6i ngay: 

88758 

-= 400 nguoi 

10x22 

Can phai dam bao ch6 a cho 40% tong so cong nhan vien, vai he so gia dinh la 3 va 
tieu chuan dien tlch a toi thieu la 4 ur/nguoi; 

Dien tlch lan trai can xay dung a cong trudng la: 

4 x 350 x 3 x 0,4= 1680m 2 
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CHUONG 6 - MOT MAIJ DO AN TIIIET KE TO CHUC THI CONG 


De giai quyet ch6 6 cho cong nhan, ta sir dung 680m 2 nha kien co vira thi cong xong 

'y 

va lam mdi lOOOirr nha tranh tre la tarn thbi. 

16. Ti'nh nhu cau ve niroc 

Nguon nude cung cap cho cong trudng xay dung lay tu mang ludi cap nude vlnh cuu 
cua tieu khu nha a. 

Ca hai mang dudng d'ng \Tnh cuu va tarn thai nay deu dung dng gang cd D - 150mm. 
Ap suat trong mang: 2,5 atm. 

Tfnh luang nude can thict cho cong trudng, gom nude sinh hoat va nude san xuat: 

Q _ ^ K sh-^h 

8.3600 

K sv K sh - he so sir dung nude khong deu hoa cho san xuat va cho sinh hoat trong 
nidi ca, lay K sx = 1,6, K sh - 3; 

Iq xs , Zq sh - tdng cac luang nude dung cho san xuat va cho sinh hoat trong mdi ca, 
tfnh bang lit. 

Theo tien do, thai gian sir dung nliicu nude nluil 0 \i\o giai doan hoan thien trang trt 
cong trinh. Theo So tay thiet ke id chuc thi cong la co: 

Nude dung trong cong tac to trat: 


5 lit/m 2 x 270 

= 1350/ 

Nude de tron vua: 300 lit/m 1 x <) 

= 2700/ 

Nude cho cac may nen khi bam vua: 


35 lit/ll x 8 x 2 

= 560/ 

Iq.x 

= 4610/ 


Tieu chuain nude dung cho sinh hoat d hien trudng tfnh cho moi dSu ngudi trong mot 
c a la 15/. 


So cong nhan trung birth lam wee d hien trudng mdi ca la: 400 ngudi 

Iq, h = 15 > 40C = 6000/ 

Tons luu 1 iron e nude tronti mot eia\ la: 


SX 3600 
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THIET KE TO CHlfC THI CONG 


Q nay nho hon luu luong cuu hoa rat nhieu (vdi khoi tfch 5 nha thi cong long thdi 
9830m 3 x 5 thi liru lurgng nude cuu hoa la 10 I/s, nghia la phai c6 2 voi 5 I/s). v ay ta chi 
can tinh toan mang ludi dudng ong theo luu luong cuoi hoa la du: Q = 10 I/s. 

Duong klnh duOng ong cap nude: 

V 7t.v.l000 


v - luu toe trong ong, lay bang v = 1 m/s. 

D = 


4x10 


3,14x1x1000 


= 0,113m = 113mm 


Nhu vay thi dudng klnh D = 150mm cua duong ong chlnh mang luoi tie’u khu dam 
bao cung cap du nude cho cong truerng. 


17. Tinh nhu cau ve dien 

Dien nang phuc vu thi cong duoc cung cap tu mot tram bien the vlnh ciru cua tieu khu 
vdi cong suat: 2 x 360kVa. 

Theo tien do su dung may thi tdng cong sua't danh hieu toi da cua cac diem tieu thu 
dien nang nhu sau: 


Can true thap MCTK-3-5-20: 

46,7kW 


May bom vira C-257, nang suat 1 m 3 /h: 

l,3kW 


May han: 

18,5kW 


Cac diem tieu thu khac: 

20,0kW 


Tdng cong suat cho thi cong mot nha: 

87,5kW 


Tdng cong suat thap sang ngoai trdi: 

- Thap sang 0,5km dudng di tren cong trudng: 

5 kW/km x 0,5 = 

2,5kW 

- Thap sang cac dia die’m thi cong: 

2,4 W/m 2 x 3600 = 

7,2kW 

Cac nhu cau khac: 


l,8kW 


Tdng cong: 

1 l,5kW 


Tdng cong suat thap sang trong nha, tinh a giai doan da hoan thanh 4 nha, con cac 
nha khac dang thi cong. Nhu cau cong suat dien de thap sang ben trong nha vdi tieu 
chua’n 13 W/m 2 la: 

13 W/m 2 x 2610 x 4 = 136.000W = 136kW 
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CHUONG 6 - MOT MALI DO AN TIIIET K.E TO CHUG THI CONG 


Cong suat dien can thiet toi da tin.li vcri coscp = 0,75, voi cac he so sir dung dien 
dong thoi mot luc tai cac diem tieu rhu va voi he so hao hut cong suat trong mang dien 
bang 1,1: 


Pmax-U 


87,5x5x 0,7 
0,75 


+ 11.5x1 + 136x0,8 


= 312kW 


Cong suat can thiet cua tram bien the dien: 
P 312 

S _ ^rwx_ _ ±— _ 44 i k VA 
cosqi 0.7 


Cong suat 720kVAcua tram bien the dat triudc cho tidu khu, dap ung duoc yeu cau vi 
dien nang nay. 


18. Nhu cau ve xe may thi cong (bang 6.S) 


Bang 6.5 


Ten may 


Wife WtzWmti 


Cac may xay dung 

May dao da't E-153 (37 s.ngira) 

1 

27,2 

Dao ranh mong 

May dao can true E-505 (80 s/n) 

1 

59,0 

Due mong nha 

Can true thap MCTK-3-5-20 

3 

46,7 

Lap ghep nha 

Thang tai T-41 

4 

5,6 

Hoan thien nha 


2 

2 


May bom vua C-251 

2 

3,4 

Van chuyen vira xay t6 

May nen khf PKC-6 

1 

4,5 

Cung ca'p khf nen cho cac 
dung cu 

May han dien 

2 

38.4 

Cac edng tac han ' 

Cac may khac (20%) 


47.8 

C6ng tac moc va trang trf 

Cac phtrong tien van tai 

Xe tai DIN-164 (97 s.n) 

2 


Van chuyen betong 

Xe tai DIN-585 (97 s.n) 

1 


Cho da hoc 

Xe tai DIN-150 (97 s.n) + 

xe mooc 

4 


Van chuyen ca'u kien 

Xe tai DIN-164 

J 

2 


De cho cac mat hang khac 
(20% luong hang chfnh) 
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So lupng ca-may cho moi ngoi nha: 

-May dao E-153 (27,2kW) 

4 ca may 

- May can true E-505A (59kW) 

16 ca may 

- Can true thap MBTK-80 (46,7kW) 

40 ca may 

- May thang tai T-41 (2,8kW) 

25 ca may 

- May bom vua C-251 (1,7kW) 

25 ca may 

- May nen khl (4,5kW) 

4 ca may 

- May han dien (19,2kW) 

24 ca may 

Mot so may khac (may cua, may dam, 

may tron hd...) tieu thu khoang 20% nang lupng 


cua cac may chmh. 

Tong nang lupng dien tieu thu cho mot nha: 

A = (27,2 x 4 + 59 x 16 + 46,7 x 40 + 2,8 x 25 + 1,7 x 25 + 4,5 x 4 + 19.2 x 24)1,2 
= 5704 kW.ca 

Cong lao dong xay dung mot nha la: Q = 6079 cong. 

Nang luong cung cap cho m6i ngudi lao dong la: 

E =-~ 1,0 kW-nguoi 

6096 

19. Cac chi tieu kinh te kT thuat 


Thdi gian xay dung tieu khu 10thang 

So luong nha xay dung 8 nha 

Thdi gian xay dung mot nha bon tang 4 thang 

Tong so cong lao dong theo dinh muc tmh cho mot ngoi nha 6756 cong 

Tong so' cong lao dong tfnh vupt dinh muc 6096 cong 

Cong lao dong tfnh cho lm 3 d 3,42 cong 

Cong lao dong tfnh cho lm nha 0,62 cong 

Gia thanh 1 m“ d co ti'nh ca nhung tien nghi cua tieu khu 3220 dong 

Gia thanh lm 3 nha 582 dong 

Nang suat blnh quan (san luong) cua 1 cong lao dong 670 dong 


- 2 3 

Luong cau kien betong cot thep due san tmh cho lrrf dien tich co ich 0.75m 
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20. Bang phan bo von dau tu xa y lap 


Bang 6.6 


i lirong 

lam 

Kinh phi' 
(ngan dong) 

Thang 

10 

11 

12 

1 

2 

3 

4 

5 

6 

7 

654.3 

90% 

588.9 

10 % 

65,4 









mg tn nh 
ng sa 

8.003,5 

30% 

2401 

35% 

2801 

35% 

2801 








[am nha 

35.612,5 



2 %. 

712,2 

14,8% 

16,2% 

15,7% 

15,7% 

15,7% 

14,5% 

5,4% c 

1923 

5270, f> 

5769,2 

5591,2 

5591,2 

5591,2 

5163,8 

(khac 

1.570,1 

4.4% 

30% 

50% 

6.4% 

7% 

6,7% 

20 ,2% 

317,1 

20 ,2% 

317,1 

18% 

7,4% 

69,08 

47,1 

78,5 

100,5 

110 

105,2 

282,6 

116,2 

cOng 

45.840,4 

3059 

2913,5 

3592 

5371 

5879 

5696,4 

5908,3 

5908,3 

5446,4 

2039,2 


Kinh phi trich ttr bang dir toan t6ng hap (bang 6.1). 



MAT BANG xay dong tieu khu nha 6 













































































CHUONG 6 - MOT MAU DO AN THIET KE TO CHUG THI CONG 


Bang 6.7. Bang cac cong trinh phu trp 


Ky hieu 

Ten cong trinh phu trp 

Solupng 

Kich thuoc mat bang (m) 

1 

Tram bien the dien 

1 

6,4 x 5,8 

2 

Phong thuang true 

2 

9,8 x 5,0 

3 

Van pbong cong trudng 

1 

13,5 x 10 

4 


1 

17 x 10 

5 

Nha ve sinh 

1 

4x4 

6 

Xuong co khi 

1 

7,5 x 5 

7 

Kho vat tu 

1 

10x6 

8 

Cac cot den pha 

10 

- 

9 

Nha nghi giai lao 

1 

7,5 x 4 

10 


2 

10x6 


Ky hieu: 


Nha tam thoi 
—o- Bueng ong cap nude 

~•- Oi/ang ong thoat nude 

w-w— Dudng cap dien 


Ludi dien thap sang 
ngoai trdi 


^ Den pha 

-x — Dudng day dien thoai 

—i—i —l Hang rao tam then 

\ Duong ray can true 
j Dudng sa 

Bai co 




21. Tien do thi cong 

Tien do thi cong xay dung tieu khu 8 nha chung cu nay duefe the hien bang so do 
mang vdi cac so lieu va trinh tir tien hanh cac cong viec neu trong bang 6.8. 


Bang 6.8 


Cong viec 

Ki hieu 

Cong viec truoc no 

ThPi lupng(ngay) 

/ 

2 

3 

4 

- Duong, kho bai. Ian trai tam cho toan khu 

A 

- 

10 

' 

- Dien, nuoc, cong ranh cho toan khu 

B 


20 

- Dao cac ranh mong m6i nha 

C 

A 

4 

- Due mong mbi nha 

D 

C 

18 (16) 
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Bang 6.8 (tiep theo) 


1 

2 

3 

4 

- Lip dimg cSn true thap 

E 

D 

5 

- Lip ket c£u bon tang m6i nha 

F 

E 

40 

- Hoan thien bon t^ng m6i nha 

G 

F 

25 

- Ducmg sa, via he quanh nha 

H 

B 

10 

- Trong cay xanh, tham co 

I 

H, G 

8 
























CHLTONG 6 - MOT MAU DO AN THIET KE TO C’HUC THI CONG 


So d6 mang gom 81 cong viec (thuc va ao) va 60 nut. 

Sau khi tfnh toan so d6 mang (bang may vi ti'nh) ta dirge ket qua sau: 

- Thdi gian thirc hien toan bo 8 ngoi nha la: 

T g = 236 ngay 

- Duong gang di qua cac cong viec sau: 

A - Cl - D1 - D2 - D3 - D4 - D5 D6 - D7 - D8 - E8 - F8 - G8 -18 

- Then han quy dinh hoan thanh la 10 thang, hav: 

T qd = 22 x 10 = 220 ngay 

Vay thcri gian thirc hien vugt qua thoi han quy dinh la: 

T g ~ T qtl = 236 - 220 = 16 ngay 

Muon rut ng^n thoi gian thuc hien cac cong trinh, phai tim each rut ng^n thcri Itrong cac 
cong viec gang. C) day cac cong viec D (.due betong mong nha) deu la nhung cong viec 
gang; vay ta co the rut ngitn t| } tir 18 ngay xuo'ng con 16 ngay, bang each tang nang suat 
cua doi thoduc mong (tang them lao dong). 

Sau khi didu chinh so d6 mang, ta tinh ra dirge then gian thuc hien moi, la: 

Tg = 220 ngay = T l d 

• Tfnh so lugng can true thap lap ghep 

So do mang con cho biet cac thong so thcri gian cua tirng cong viec, nhu: thcri diem 
khcri cong sdm va muon, thoi diem hoan thanh sdm va muon cua cac cong viec F co sir 
duiig can true thap lip ghep nhu sau (bang 6.9 ). 


Bang 6.9. 


Cong viec 

Khbi sdm 

Khbi muon 

Hoan sdm 

Hoan mudn 

FI 

35 

91 

75 

131 

F2 

51 

99 

91 

139 

F3 

67 

107 

107 

147 

F4 

83 

115 

123 

155 

F5 

99 

123 

139 

163 

F6 

115 

131 

155 

171 

F7 

131 

139 

171 

179 

F8 

147 

147 

187 

187 
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THIET KE TO CHUC THI CONG 


Theo bang 6.9, neu moi cong viec cua sa do mang nay deu khoi som va hoan thanh 
dung thofi luong du kien thi chi c&n 3 can true thap, vi can true lam viec Fl se hoan 
thanh scrm viec do vao ngay thur 75, de chuydn sang lam viec F4, khoi cong som vao 
ngay thur 83. 

Truong hop cong viec Fl lai hoan thanh muon nhat vao ngay thd 131, thi can true cua 
no se chuyen sang lam viec F7 chtf khong lam viec F4 nua, khi nay se phai sir dung toi 6 
can true lap ghep mdi hoan thanh du an xay dung nay dung thoi han 10 thang. 

Vay so luong can true thap co the tir 3 den 6 chiec. 
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PHULUC 


PHI LUC 


Phu luc I 

CAC SO LI HU Dfl TINH CAC Oil PHI TRONG THI CONG CO GIOI 




l 


Cac chi phi mot lan 


Tn 



(ngan d6ng) 

Ten va 
ma hieu may 

gia 

may 

I rong 

1 uong 
may 

So ca 

linn 

trong 

di thao va 

n i rr 



Can true thap 
CBK-1 
CBK-1M 
M-3-5-5 



M-3-5-10 

3637 

874 


BKCM-5-5-A 

2564 

72 


BKCM-5-10 

4041 

89 


BK-2I5 

1241 

__ 

244 


MCK-3-5-20 

1982 



MCK-5-20 

2154 

“ 

AS 

■ 

C-419 


61,3 

■ 

MBTK-80 

2290 

43,5 


Can true edng 




K-122 

2800 

34.8 


K-I52 

2500 

32.2 


K-183 


247 

0,9 

470 

0,9 

316 

1,09 


22,6 

179,2 

1,94 

24,0 

302 

2,04 


302,8 


528 


915 
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PHU LUC 


Phu luc 1 (tiep theo) 


1 

2 

3 

4 

5 

6 

7 

8 

9 

May thang tai 

290 

24,5 

100 

11,2 

- 

- 

60,0 

0,60 

May dao da't 









E-156 

577 

4,25 




- 

178 

1,26 

E-257 

696 

- 


1,4 

- 

- 

214,4 

0,96 

BH 

m 




ESH 

- 

247,1 

2,0 

E-652 


ESI 

■9 

MM 


- 

264 

mm 

mu 


■a 

w 

| 

| 

- 

|v" 


E-1003A 

2275 

40,2 

400 

tm 

- 

- 

1 

2,79 

E-1252 


m 


5,0 

- 

- 

482 

3,0 


E9 

mm 


0,36 

- 

- 

236 

1,1 



4,9 

400 


- 

- 

181 

0,85 










D-354 (mooc) 

429 

2,42 

250 



- 


1,26 

D-374 (mode) 

1348 

6,1 

2.60 

1,00 

- 

- 

371 

1,90 

D-222 (mode) 

922 

mm 

250 


- 

- 

253 

1,93 

D-213A (mode) 

2585 

9,1 

250 

2,2 

- 

- 

711 

2,63 

D-468 (tu hanh) 

1276 


250 


- 

- 

351 

1,94 

D-357 (tu hanh) 

1923 

- 


2,7 

- 

- 

592 

3,0 

D-392 (tu hanh) 

7158 

- j 


4,5 

- 

- 

1968 

5,26 

May iii 









D-159 (DT-54) 

362 

- 

250 

0,80 

- 

- 

142 

1,20 

D-271 (C-80) 

812 

- 

250 

1,00 

- 

- 

250 

1,90 

D-275 (DT-140) 

2100 

- 

250 

2,00 

- 

- 

710 

2,40 


Giai thick them ve stitching plui luc 1 

1. Chi phi lam dudng va do dudng cua cac can true chay tren dudng ray tfnh cho doan dudng 
dai bang chidu dai thanh ray (12,5m). Trong tfnh toan chidu dai dudng c&n true phuc vu cong 
trinh phai la boi so cua cac thanh ray na> . 

Duong cua can true banh xich la loai duong dait sail phAng, con dudng cua can true banh hoi 
la duong rai xi hoac da dam, day 15cm. Chu phi lam dudng tfnh cho 10m dai. 

2. Chi phi di chuye’n may bang dudng otd tin.ii cho 10km. 
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Phu luc 2 

NANG SUAT TRUNG BINH CUA CAC MAY THI CONG DAT 


Nang suat may dao (xuc) trong mot ca (7h) (m'/ca) 


Dung 

tich 

gau 

(m 3 ) 

Cach(hue 
dci dat 

Gau ngira 

Gau xap 

Gau day 

Cap dat 

I 

II 

III 

I 

II 

Ill 

I 

II 

in 


Vao xe tai 

74 

56 

- 

72 

54 

- 

- 

- 

- 




- 



- 

| 


i 






155 








195 

160 

10 

195 

154 

105 


| 




350 

280 

227 



218 



Ea 

i 

Do dong 

424 

360 

280 


350 


ca 

SSI 

260 


Vao xe tai 

636 

540 

437 

- 

- 


1 

aa 


i 

Do dong 

815 

670 

560 

- 

- 

- 

775 

636 


2,0 

Vao xe tai 

1030 

825 

668 

- 

- 

- 



608 


Dei dong 

1296 

1030 

852 

- 

- 

- 

1250 




Nang suat may ui dat (80 sue ngua) (m 3 /ca) 


Cap 

dat 

Dao va day dong dat di xa 

Day dat lap ho' mong 

San 

phang 

dat 

(m 2 ) 

Khoang each (m) 

Khoang each (m) 

30 

40 

50 

60 

70 

100 

5 

10 

15 

20 

25 

1 

482 

380 

321 

230 

165 

139 

1850 

1300 

1000 

815 

689 

2000 

II 

380 

310 

254 

188 

136 

122 

1560 

1100 

840 

690 

578 

III 

330 

260 

215 

160 

115 

98 

1380 

960 

740 

600 

505 


, ' 3 3 

Nang suat may cap dat (dung tich 6 + 8m ) (m /ca) 



Dao va cha dat di xa 

Dao dat dap ndn tir bai dat xa 


Khoang each (m) 

Khoang each (m) 


100 

200 

300 

400 

500 

100 

200 

300 

400 

500 

I 

468 

275 

194 

150 

123 

424 

246 

173 

133 

109 

II 

400 

237 

168 

130 

107 

370 

215 

152 

118 

96 
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PHU LUC 


Phu luc 3 

TAI TRONG DUNG LEN COPPHA SAN KHI DO BETONG 


Chieu day cua san 
(cm) 

Tai trong (kG/m 1 2 ) 

Xe day 

Xe co dong cc 

10,16 

479 

598 

12,70 

541 

660 

15,24 

598 

718 

17,78 

660 

780 

20,32 

718 

838 

22,88 

780 

900 

25,40 

838 

958 

30.50 

958 

1077 


Ghi clue 

1. So lieu tren irng voi loai belong 2400 kg/m 3 . 

2. So lieu lay lir tai lieu "Formwork for concrete structures" ciia Robert L. Feurifoy, 1995, 

trang 32. 
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THIET KE TO CHUC THI CONG 


Phu luc 4 

TAI TRONG NGANG TOI THIEU H (kG/m dai) 

TAC DUNG LEN COPPHA SAN (dd thidt kd' hd giang cheo) 


Khi thi cong san de’ chong luc ngang c£n dat he giang cheo giua cac cot giao, hoac dat lhung 
cdy chong xien doc theo mep ngoai cO'ppha san, giong nhu chong coppha tuong. 

Cac tai trong ngang tac dung vao cO'ppha san g6m: tai trong gio, luc gay ra boi su cluyen 
dich cua xe ch6 betong va luc do dd betong. 



Bang cac tai trong ngang H tac dung len coppha san 
(theo tai lieu cua ACI American Concrete Institute) 


Chidu day 
ta'm san 
(cm) 

Tinh tai 
(kG/m 2 ) 

Tai trong H (kG/m.dai) tac dung tai mep san 

Chidu rong san vuong goc vdi hudng cua luc (m) 

6 

12 

18 

24 

30 

10 

310 

msm 

150 

150 


194 

15 

430 


150 

160 


268 

20 

550 


150 

204 


342 

25 

670 


169 

250 

333 

416 

30 

790 


200 

294 

392 

490 

35 

910 


230 

340 

452 

565 

40 



260 

384 

512 

640 

50 

1270 


320 

472 

630 

788 


Ghi chu: 

1. Su dung loai betong nang 2,4 ta'n/m . 

2. Ne'u due dam san kd't hop, thi lay tlnh tai bang each ndi suy theo cdt trong bang. 
Vi du: Xdc dinh tai trong ngang len mot coppha san day 15cm, long 6m, dai 30m. 
Tra bang ta duoc: 

H 6 = 150 kG/m.d 
H 30 = 268 kG/m.d 
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PHU LUC 


Phu luc 5 

AP SUAT CUA HO BETONG L£n COPPHA THANH THEO 
Tdc DO DO BETONG VA NHIET DO CUA HO 
(kN/m 2 ) (de tlnh cac thanh giang ngang) 


Toe d0 dci bet6ng 
(m/h) 

Nhiet dO cua ho betong °C 

5 

10 

15 

20 

25 

30 

35 

0,3 

18,3 

16,2 

14,7 

13,7 

12,8 

12,2 

11,8 

0,6 

29,4 

25,0 

22,0 

20,0 

18,4 

17,1 

16,2 

0,9 






22,0 

20,6 

1,2 

51,4 

42,6 

36,7 

32,5 

29,4 

29,5 

25,0 

1,5 

62,4 

51,4 

44.1 

38,8 

34,9 

31,8 

29,4 

1,8 

73,5 

60,3 

51,4 

45,1 

40,4 

36,7 

33,8 

2,1 

84,5 

69,1 

58.8 

51,4 

45,7 

41,6 

38,2 

2,4 

87,8 

71.8 

6i,0 

53,4 

47,6 

43.0 

39,6 

2,7 

94,4 

74,6 

63,3 

55,4 

44,3 

44,7 

41,0 

3,0 

94,8 

77,3 

65,7 

65,7 

57,3 

46,2 

42,3 


Ghi chu: 

1. Co su dung dam dui, nhifng khong thoc dam s3u qua 1,2m so voi mat betong. 

2. D6 s.ut cua h6 belong khong Ion qua 10cm. 

3. Khi biet ap suat cua h6 betong len coppha thanh, co th6 khOng che tO'c d6 do bfitong. 


Vi du: Tilth cac thanh gidng ngang trong cap coppha ttf&ng 

• Cac thanh giang dat each nhau 1,0m theo chiOu ngang va 0,6m theo chi4u cao. 
Vay m6i thanh giang ngang phai chong do mot dien ti'ch: 

1,0 x 0,6 = 0,6m 2 

• TOc d6 d6 betong la 2,1 m/h 
Nhiet do cua hO betong la 25°C. 

Vay ap suat ngang cua hO betong la 45,7 IcN/itT. 

• Luc tac dung vao m6i thanh giang ngang la: 

0,6 x 45,7 = 27,42.kN hay 2,74 tan-luc 
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THIET KE TO CHUC THI CONG 


Cuong do chju keo cua cac bulong giang 


Duting ki'nh ngoai bulong (mm) 

Luc keo cho phep (kN) 

M12 

12,9 

M14 

17,8 

M16 

24,5 

M18 

29,6 

M20 

38,2 

M22 

47,9 
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PHU LUC 


Phu luc 6 

TAI TRONG NGANG TOI THIEU LEN COPPHA TU0NG, COPPHA COT 
(de thiet ke he day neo giang va cay chong xien) 


- Nhung tai trong ngang tac dung vuong goc vdi coppha tuang g6m: 

+ Tai trcng gio. 

+ Tai trong ap lire cua h6 betong (phu luc 5). 

+ Va cac tai trong ngang khac. 

- He day thep nco giang coppha tuang bo in' dot xi'rng a ca hai phfa coppha tuang. 

- He cay chong xien co thS chi can dat a mot phi'a cua coppha tuang, neu duac thiet ke dg 
chju nen va chiu keo. 

- Neu coppha tuang chi dat a mot plu'a, con 
phfa kia la dat dao duoc coi nhu la coppha thu 
hai, thi cac cay chong xien cua coppha tuang 
phai duac thiet ke de chong lai ap luc ngang 
cua betong va cua cac luc ngang khac. 

- Neu cap coppha tuerng duac lien ket bang 
cac giang ngang de’ chong ap luc cua h6 
betong, thi cac cay chong xien va cac cap day 
neo giSng chi chiu tai trong gio ma thoi. 


Neu cap coppha tuang khong co cac giang ngang thi he chong xidn va cac day neo giang 
phai duac tinh toan de chiu ap luc ngang cua ho b-etong va nhung ngoai luc khac. 


ChiSu cao 
tuang h (m) 

Tai trong ngang H 
toi thieu (kG/m.d) 
(theo ACI) 

T ai trong gio G (kG/md) khi ca'p gio 

2 

dia phuang nhu sau (kG/m ) 

480 

960 

1200 

1400 

1,2 

45 

30 

60 

75 

90 

1,8 

68 

45 

90 

113 

151 

2,4 

150 


150 

150 

180 

3,0 

150 

150 

150 

189 

226 

3,6 

150 


180 

226 

272 

4,2 

158 

150 

212 

264 

317 

4,8 



242 

300 

362 

5,4 

200 

150 

270 

340 

408 

6,0 

226 

150 

300 

oo 

r- 

cn 

450 
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THIET KE TO CHUG THI CONG 


Ghi chit: 

1. Chieu cao tucmg nho hem 2,4m thi cac he giang, chd'ng xien dung de d|nh vj cd'ppha tucmg. 

2. Chieu cao tucmg ldn han 2,4m, thi sir dung cac tai trong ngang H toi thieu nay de tinh toan 
he giang chd'ng coppha tudng. 

3. Tai trong gio G lay theo ca'p gio dia phucmg, neu ldn hon tai trong ngang H toi thi£u nay, 
thi sir dung tai trong gio de’ tinh toan he giang chd'ng cho cd'ppha tucmg. 

4. Ndi lire P trong thanh chd'ng xien tinh bang edng thirc: 

p Hxhx/ 
cxb 

vdi l = (c 2 + b 2 ) 1/2 
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PHU LUC 


Phu luc 7 

CAC GIAO THE P ONG TIEU CHUAN 


A. Cac cot chong dieu chinh dirac (3,0 - 4,2m) 


Ban kra 



Tai trong cho phep P phu lliupc chieu cao cot va each six clung cot 
(life dot dung tdm hay lech tarn cot). 

1. Dinh va chan cot khong co dinh 

P = (30//), kN 

2. Dinh va chan cot co dinh chac chan 

P - (30//) (L//). klN 

3. Cot chiu life dung tarn: 

p= 1,5(30//) (L//),kN 

4. Cot chiu luc ngang —» phai tang do 6n dmh chc cot bang giang ong thep hay bang van g6. 
Ghi chit: I - chit)u cao cot; 

L - chigu cao max cua cot. 
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THIET KE TO CHUG THI CONG 


B. Giao khung phing 














Tai trong cho phep (kN) cua giao thep ong 


Cu li giua cac giiing 
ngang cua giao ong 

Giao ong ((>48 x 3 

Giao ong <f>48 x 3,5 

Noi chdng 

Noi chap 

Noi chdng 

Noi chap 

1000mm 

31.7 

12,2 

35,7 

13,9 

1250 mm 

29.2 

11,6 

33,1 

13,0 

1500mm 

26.8 

11,0 

30,3 

12,4 

1800mm 

24.0 

10,2 

27,2 

11,6 


Ghi clui: Kha nang chiu lire cua giao ong phu thuoc cir li giua cac thanh giang ngang. 
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THIET KE TO CHUG THI CONG 


D- Tru chong bang thep ong 



T£i lrong ngang H (kN/c6t) 




a) Khi khong co gio; 

b) Khi co gio. 


• Tai trong cho phep P = 80kN. 

Tai trong nay giam khi lire phan bo khOng d£u Ien cac chan tru, hoac khi tru chju them tai 
trong ngang. 

• Tai trong dung P mm trong do thj tren, dam bao chdng lat cho tru khi co tai trong ngang: 

duefng 1 - tai trong P min dam bao chdng lat cho tru. 

vung 2 - c£n co bi£n phap chong lat cho tru (giang, chong xien). 

duomg 3 - khi chan tru ngam. 

dudng 4 - khi chan tru tira khorp. 
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Phu luc 8 

MAY BOM BETONG 



4m cao: 


20m ngang: 


Cac tieu chuan ki thuat van chuyen betong bang dirhmg ong 


1 bar 


do cong 45° - 60°: 0,5bar 


do cong 90 : I bar |_du phong: 

Ghi cliii: ap suat dau ra phai gin bang 1/4 ap sua't dlu vao. 


may berm leu due mol san nlu'i ddi 82m, ado cao 30/n nine trong 
liiiili ve. 


- Van chuyen di xa: —(8 + 30 + 82) = 6 bar 
20 


khau ndi ong: 

0,1 bar 

doan ong m£m: 

3 bar 

doan chay may: 

20 bar 

duphong: 

10% tdng s<5 

sua't dlu vao. 



82m 

m ho betting bang . 

30m 


- Van chuyen len cao: 

- 40 kh§u noi ong: 

- 6 doan cong 90°: 

- Ong mem: 

- Doan chay may: 


- Du phong 10%: 

Ap suat can thiet: 


— x 30 = 7,5 bar 

4 

0,1 x 40 = 4 bar 
1x6 = 6 bar 


= 3 bar 
= 20 bar 
46,5 bar 
4,5 

51,0 bar 
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THIET KE TO CHUC THI CONG 


Phu luc 9 

MOT SO DINH MUC LAO DONG 


Djnh mure Iao dong lap dat cot thep nha khung 
(gid-cong/m belong) 


Cach thtre 
lap dat 

Ducmg kinh cdt thep (mm) 

16 20 22 25 26 32 36 40 

Lap dat cot thep 
tirng thanh roi. 


42 31 3 

Dat ludi cdt thep 

Dung 

Nim 


l' 0^8 

0,5 0,4 

Han cac thanh 
c6't thep 


0,35 0,37 0,39 


Ghi chu: Theo tai lieu ciia I. G. Xdvalop, trang 154. 


Djnh mure Iao dong thi cong tufrng betong cot thep 
bang co gidi 


Cong viec 

Dinh muc san pham 

- Lap dat va thao do cac ta'm coppha 

3,3 m 2 /cOng 

- Lap dat va buoc cot thep thanh roi 

0,81 ta'n/cong 

- Lap dat va han khung cdt thep khdng gian 

4 chiec/cdng 

- Due bdtong 

3,3 m 3 /cong 
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PHU LUC 


Djnh mure lao dong lap dat cac tam coppha 
cho nha khung betong cot thep nhieu tang 
(gifr-cong/m 3 betong) 


Loai coppha 

De due cac ket ciu 
betong toan khoi 

De due cac ket cau 
vfira lip vua due toan khoi 

Cac 

ket ca'u 

due san 




cot 

dSm 

san 

Gan moi 

noi cot 

Tam coppha thep g6 
ket hcrp: 








bang van ep 

4 

4,3 

1,6 

1,8 

3 

1,2 

2 

bang van gb day 25mm 

4,3 


2 

3,1 

3,3 

1,4 

2,1 

Tam coppha thep 

4 

4,2 

2,4 

2,8 

2,9 

1,7 

2 

Ta'm coppha nhom 

3,8 


- 

2,7 



1,76 

Tam coppha gb bang 
van day 40mm 

4,5 

5 

. 5,2 

4,2 

3,5 

3,7 

2,8 


Djnh mac lao dong che tao, lap dat, thao do coppha 
(ngay-cong/lOOm 2 dien ti'ch coppha) 


Loai coppha 




Sua chua 

Coppha gb 
dang thanh 

21,6 


2,6 

1,12 

Coppha gb 
dang hop 

20,4 

7,6 

2,7 

0,7 

Coppha sat 

75,5 

_ 

6,2 

3,9 

0,1 
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THIET KE TO CHUC THI CONG 


Dinh mure lao dong do betong 
(ngay/cong/100m 3 betong) 


Thiet bi 
co gidri 

Ket ca'u duoc 
do betong 

Cong lao dong (ngay-cong) 

cho due 
betong 

cho dich 
chuyen 
thig't bi, 
td chuc lai 
mat bang 

1 

trong do 
co lao 
dong thu 
cong 

Ti lecua 
lao ding 
thu cing 

°h 

C5n true 
thap 

Mong c6t 

8,0 

6,5 

14,5 

5,1 

352 

Mong may 

10,5 

mm 

19,9 

7,2 

362 

Tudng 

16,8 

10,9 

27,7 

9,1 

328 

Cot 

23,6 

11,6 

35,2 

10,5 

266 

Dam san 

16,8 

10,9 

27,7 

9,1 

328 

CSn true 

tu hanh 

* 

Mong cOt 

9,0 

- 

9,0 

1.3 

wm 

Mong may 

10,0 

3,2 

13,2 

1,5 

j 

MiBi 

Tirdng 

17,8 

0,4 

18,2 

2,7 

148 

C6t 

24,5 

0,9 

25,4 

3,7 

145 


Mong cOt 

13,3 

2,0 

15,3 

3,6 

285 

Mong may 

13,4 

3,0 

16,4 

4,4 

268 

Tuorng 

15,2 

2,7 

17,9 

4,5 

25,) 

Cot 


2,5 

19,8 

4,6 

23 2 

May 

bom betong, 
may 

phun betOng 

Mong cOt 

11,4 

10,5 

21,9 

10,1 

Kill 

Mong may 

10,2 

8,6 

18,8 

8,3 

44,) 

Dam san 

20,8 

11,2 

32,0 

12,7 

375 

May rung 

Mong cOt 

10,7 

3,7 

14,4 

4,8 

33,1 

Thang tai va 
xe cut kit, 

xe rua 

Cot 

70,0 

18,0 

88,0 

79,2 

90,) 

Dam 

50,0 

14,0 

64,0 

57,6 

90,) 

San 

30,0 

14,0 

44,0 

39,6 

90,) 
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Uri noi dan 3 
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